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Wide World Photo 

The rash of construction operations fires in recent months was topped by this fire in the 
45-story Latino-Americano Building in Mexico City, May 23, 1953. Although of fire-resistive 
construction, wood forms for placing concrete around the steel structural work provided fuel 
for the fire with ignition blamed on welding work. The origin was on the 4Ist story, making 
fire control difficult since no standpipes or sprinkler protection had been installed. 


The worst recent construction loss occurred March |1, 1953 in Newark, N. J. where 13 
were killed (Fire News, April 1953). Another fire, this one on the 20th floor of a Dallas, Texas 
office building under construction (June 1953, Fire News), did $500,000 damage on April 18. 
See January 1953 NFPA Quarterly for reports on two serious 1952 construction fires and a 
10-point NFPA prevention progam. 
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The National Fire Protection Association is a 
non-profit technical and educational organization 
devoted to the reduction of loss of life and property 
by fire with a total membership of 15,000. The 
Quarterly is one of the publications regularly pro- 
vided to members. Other membership publications 
include a monthly Fire News, Advance Reports and 
Proceedings of the Annual Meetings, a Year Book, 
and many leaflets, pamphlets and posters issued 
throughout the year on fire prevention and control. 


Technical committees of the Association develop 
means to safeguard life and property through the 
publication of standards covering all phases of fire 
prevention and protection. Your membership in the 
Association (annual dues $12.50) affords an oppor- 
tunity to keep abreast of these developments and, 
by being a member, you help support this humani- 
tarian activity. Popular educational literature on fire 
safety is constantly being produced by the NFPA 
for distribution through its members to the general 
public. 

All members of the Association and the public 
are invited to NFPA meetings. The following dates 
are now on the Calendar: 


NFPA Calendar 


1953 
Oct.4-10 Fire Prevention Week 
Oct. 29-30 NFPA Regional Meeting, Providence, 
Rhode Island 
1954 
May 17-21 NFPA Annual Meeting, Hotel Statler, 


Washington, D. C. 
Sept. 20-22 NFPA Regional Meeting, Seattle, 
Wash. 


Oct. 3-9 Fire Prevention Week 


The closing date for articles submitted for the 
Quarterly is the 15th of the month preceding 
publication. 
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Editorials 


Regional Te first regional meeting 
Meetings of the NFPA was held in 

the fall of 1948 in Hartford, 
Conn. It was our feeling that a great many 
NFPA members do not have the oppor- 
tunity to attend the annual meetings, but 
that many of them would gladly attend a 
meeting in their general vicinity; also that 
a regional meeting would attract many not 
now members who might benefit from 
contact with the NFPA and eventually 
become members. 


The idea behind these regional meet- 
ings is to present in two or three days a 
picture of the activities of the Association 
and the work of its technical committees 
with particular relation to the fire prob- 
lems of the area where the meeting is 
held. The local committees are encouraged 
to help program the meetings. 


This plan has worked well and because 
the character of the meeting is informal 
witl out the necessity of any official actions, 
lively discussions develop and those at- 
tending have an opportunity to ask ques- 
tions of importance to them and get the 
appropriate answers from technical com- 
mittee officials and the NFPA staff. These 
meetings have stimulated interest in fire 
safety and we have seen continuing bene- 
fits in increased fire prevention activity 
and additional NFPA membership over a 
petiod of years. 


Following the successful experiment in 
Hartford, regional meetings were held in 
1949 in Buffalo and Atlanta, in 1950 in 
Dallas and St. Paul, in 1951 in Los 
Angeles and Portland, Ore., and in 1952 
in Houston. In each case the meetings 
have been well attended by people in the 


5 


area and now with five years of experience 
with such meetings their usefulness con- 
tinues to increase and we have felt that 
each meeting has been even more success- 
ful than the last. 


We are enthusiastic about these regional 
meetings and believe that they have come 
to be an important and highly desirable 
new avenue of service to NFPA members. 


We are looking forward to the 1953 
regional meeting which is scheduled for 
Providence, R. I. on October 29 and 30 
and we believe that our New England 
members particularly will derive great 
benefit by participating actively in this 
conference. However, attendance is not 
limited to any particular area and we ex- 
pect, as in the case of previous meetings, 
to have some members from far distant 
points. 

a 


Dwelling A substantial majority of 
Inspections the deaths and injuries 

in fires and an overwhelming 
majority of the outbreaks of fires in build- 
ings occur in ordinary dwellings. 


The problem of reducing dwelling fires 
other than by the normal methods of public 
education at first appears extremely difh- 
cult. However, in 1924 former Chief 
Daniel B. Tierney of Arlington, Mass. hit 
upon a plan that worked. Chief Tierney 
had his men make a simple inspection of 
all the dwellings in Arlington. The men 
went in pairs, asked permission of who- 
ever was at home to make the inspection, 
and these men in turn pointed out to the 
housewife, or whoever was available, the 
common fire hazards encountered. 
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This procedure did not cost the taxpay- 
ers of Arlington any additional money be- 
cause the men performed the service on 
their regular time and on their off-time as 
a voluntary service to their community. 
The inspection program not only markedly 
reduced the number of dwelling fires in 
Arlington but was of enormous public 
relations value to the fire department. The 
people of Arlington recognized that their 
fire department was performing an extra 
service to protect their lives and property. 
The annual inspection of dwellings in 
Arlington still goes on year after year and 
with excellent effect. 


At about the same time a number of 
other communities scattered around the 
country started similar activity. One of the 
first larger cities to undertake dwelling in- 
spections was Providence, R. I. and there 
again the campaign was conspicuously 
successful. 


The NFPA was quick to recognize the 
value of this service and actively promoted 
the idea through its publications and 
through the visits of its engineers through- 
out the country. At the start of World 
War II several hundred cities, large and 
small, were carrying on dwelling inspec- 
tions and reaping great benefits therefrom. 
During the war period, with fire depart- 
ments desperately undermanned and many 
fire department problems because of the 
war, this development was halted and even 
lost ground. Since the war, however, the 
movement has been revived and has had 
special impetus because of the action of 
Jay Stevens as Chairman of the Fire Pre- 
vention Committee of the International 
Association of Fire Chiefs. He has gone 
“all-out” to convince the fire chiefs of the 
United States and Canada of the value and 
soundness of home inspections in his cam- 
paign to effect a reduction in loss of life by 


fire, aiming his work chiefly to protecting 
children. 

Today, in a considerable number of 
communities, and particularly communi- 
ties on the West Coast including such large 
cities as Portland, Seattle, Los Angeles and 
Berkeley, these home inspection cam- 
paigns have again been tremendously suc- 
cessful in reducing fires in homes. 

With the proven success of this type of 
operation in cities of all kinds and sizes 
over many years, we find it difficult to un- 
derstand why every fire department from 
the largest to the smallest does not under- 
take such inspections at least on an annual 
basis. Any legal obstacles to such inspec- 
tion can easily be overcome. The number 
of home owners who refuse admittance of 
the fire department in such a program is 
usually but a fraction of 1% of the homes 
visited, 


All that is required of any fire depart- 
ment to carry out a dwelling inspection 
program effectively is the energy and in- 
itiative to do the job. 


* 
Combustible PTNSULATION fibreboard 
Insulation materials became very 
Board popular as interior finish 


materials because of their 
good appearance, light weight and easy 
handling. Such materials have found their 
way into all sorts of buildings. Because 
of the very rapid flame-spread charac- 
teristics of the combustible types of insula- 
tion board, this type of board was an im- 
portant factor in a considerable number of 
the major loss of life fires in hospitals, 
hotels, nursing homes, and the like. These 
fires are well known to NFPA members as 
they have been reported on in some detail 
in the Quarterly and in our other publica- 
tions. 
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EDITORIALS 7 


A series of meetings with representa- 
tives of the insulation board industry have 
now led to an action which took place at a 
recent meeting of the Insulation Board 
Institute in Los Angeles in May which 
action was briefly reported at our annual 
meeting in Chicago. So that more of our 
members may be familiar with this devel- 
opment, we present herewith a letter dated 
May 15, 1953 from President Marland S. 
Wolf of the Insulation Board Institute to 
General Manager Bugbee: 


“At the meeting of the Insulation Board 
Institute this week in Los Angeles the 
status of our discussions with you regard- 
ing your proposed code regulations of 
interior finish materials and our suggested 
revision thereof was again reviewed. 


“I am happy to report that at that meet- 
ing each of the members indicated that, as 
soon as its manufacturing facilities can be 
adjusted, it will produce its regular insula- 
tion fibreboard materials designed for in- 
terior finish uses, with a flame-resistant 
treatment, in accord with Commercial 
Standard CS42-49, issued by the United 
States Department of Commerce. As you 
may know, some of the companies are now 
producing these materials. This will mean 
that all others will do likewise as soon as 
they can make the necessary manufacturing 
changes. 


“At the same time, Mr. Charles M. 
Gray, our Manager, was instructed to sup- 
port, in his building code work, building 
legislation, in the interest of public safety 
from fire, which would require the use of 
flame-resistant interior finish materials in 
public occupancies, and it was also decided 
that our publicity and promotional activi- 
ties will be directed, in the future, towards 
encouraging the use of flame-resistant in- 
terior finish fibreboard. 


“These steps were taken in the desire to 
cooperate fully with NFPA and similar 
bodies sponsoring building legislation de- 
signed to further public safety and the 
protection of life and limb from fire, and 
to make interior finish insulation fibre- 


board materials treated for flame resistance 
more fully available to the purchasing 
public at the earliest possible moment, in 
the hope that the use of such materials 
soon will become universal.” 

We applaud the action of the Insulation 
Board Institute and its member companies 
as expressed in Mr. Wolf's letter and are 
hopeful that such action will tend to reduce 
the life hazard in buildings where insula- 
tion board is used. 

The enthusiasm of some of our members 
may, however, be tempered by the fact that 
the test utilized by the Insulation Board 
Institute for evaluating the performance of 
their products is not that recommended by 
the NFPA Committee on Building Con- 
struction and tentatively adopted by the 
1953 annual meeting. It should further- 
more be noted that there is a small per- 
centage of the total manufacture of fibre- 
board which is handled by companies not 
members of the Insulation Board Institute 
and that the action represented by Mr. 
Wolf's letter applies only to fibreboard and 
not to either paperboard or so-called hard 
koard, both of which products may have 
high flame-spread ratings. 


Thus it appears that while the insulation 
board industry has taken a highly construc- 
tive step in the direction of fire safety, the 
overall problems of combustible interior 
finish materials are still awaiting solution. 


e 
Closing a HE United States fed- 
Loophole eral-state relationship has 


been a unique contribu- 
tion to the science of government. Loop- 
holes have occasionally interfered with the 
effective processes of government and one 
loophole now exists in the sale of fire- 
works. 
Nearly 30 states have now passed legis- 
lation against the sale of fireworks, mostly 
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along the lines of the NFPA Model State 
Fireworks Law (494-L) published in Na- 
tional Fire Codes, Volume I. Fireworks 
bootleggers, however, have circumvented 
these state laws and advertised their prod- 
ucts freely in comic books and other litera- 
ture designed to reach young people. This 
makes it possible for any child who is old 
enough to fill out a coupon to order fire- 
works and have them shipped through in- 
terstate commerce. 

With all the legislation that is before 
The Congress, fireworks legislation may 
appear trivial as compared to some of the 


world problems. At this writing, the 
House of Representatives has just passed a 
bill, identified as H.R. 116, aimed at curb- 
ing fireworks bootleggers. This bill would 
make it a criminal offense to bring fire- 
works into states where their use or sale 
is illegal. 

H.R.116 is supported by the National 
Fire Protection Association and a resolu- 
tion at our Annual Meeting was adopted 
to encourage our members to support this 
legislation and do everything possible to 
effect its passage through both the House 
and Senate. 





Joe McAulay, Fort Worth Star Telegram 


During June 1953, four fireworks manufacturing plants experienced explosions which killed 
a total of 6 persons. This plant, near Fort Worth, Texas was leveled by a series of explosions 
on June 19 injuring 15 persons and causing damages estimated at $250,000. The fires started 
after teen-age boys allegedly fired B-B gun bullets through an open door in the shipping room. 
Smoke was observed coming from a stock of fireworks in shipping containers just before the 
first explosion. Besides the main warehouse, storage and shipping buildings, a number of 
tourist cabins and two neighboring residences were destroyed. The other fireworks explosions 
occurred in Houston, Schiller Park, Illinois and near Schenectady, New York. These experiences 
disprove the advertising slogan that "fireworks are fun.” 
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Teach My Children — 


They Will Prevent Your Fires* 
Harry F. Dietrich, M.D.+ 


Although annual dollar losses from fire 
have quadrupled since 1915, there has not 
been a corresponding increase in the num- 
ber of deaths. This latter event is possibly 
the product of increased care in handling 
fire, and certainly, of improved medical 
treatment of burned individuals. Looked 
at from another standpoint, we now have 
fewer people killed by burns, and more 
people permanently scarred and crippled. 
I can take but scant satisfaction from such 
a situation, and I have consequently tried 
to turn some of my attention from the 
treatment of burns to the better prevention 
of them. 

The heterogeneous groups which com- 
pose the National Fire Protection Associa- 
tion achieve a beautifully simple unity in 
their motivating force: that is, an enlight- 
ened and sincere desire to prevent the stu- 
pendous and tragic losses occasioned by 
fire. Fire can be as subtle as it usually is 
flagrant. Whether its effects are good and 
constructive, or cruel and destructive, de- 
pend on man’s ability to anticipate, under- 
stand and control it. Ever since primitive 
man first snatched a glowing ember from a 
lightning struck tree, he has alternated be- 
tween having burned fingers and hot food, 
a warm domicile and charred hut, a glow- 
ing industrial furnace and a blazing manu- 
facturing plant. 

*Based on a talk presented by Dr. Dietrich at 
the 57th Annual Meeting of the NFPA, May 
18-22, 1953, Chicago, III. 

+From the Division of Pediatrics, The Beverly 
Hills Clinic, Beverly Hills; the Children’s Hos- 
pital; and the Department of Pediatrics, School 


of Medicine. University of California, Los An- 
geles. 


You and I—you in your diversified 
fields, and I simply as a father, a pediatri- 
cian, and a citizen — are anxious to see 
man achieve more control over his fire- 
making potentialities. When I returned 
from service in the last acknowledged war, 
I was struck by a very distressing fact. 
Because of advances in the diagnosis and 
treatment of most grave infections fewer 
and fewer children were dying from these 
diverse causes, but proportionately more 
and more were each year being placed in 
caskets casually and causally labeled “‘acci- 
dently yours.” At the present time one 
death in every three or four children is 
caused by accident. While automotive 
mayhem accounts for many juvenile 
deaths, drowning, poisoning, mangling 
and burning are very effective lethal and 
crippling agents in childhood. I began to 
think and talk about the inviting and vital 
possibilities of accident prevention in child- 
hood. Sometimes I stressed the prevention 
of drowning, sometimes of poisoning, 
sometimes the prevention of burns. 


The Theory of Accident Prevention 

My primary view-point is that of a phy- 
sician interested in the welfare of children. 
Each of you, I am sure, has been impressed 
with, if not discouraged by, the numbers of 
variables with which you have had to deal 
in trying to prevent damage by fire. Be 
aware, then, of my plight, when I viewed 
the entire field of accidents in childhood 
and was stirred with a desire to try to pre- 
vent them. It was a kaleidoscopic picture of 
helpless infants, uncertain yet exploring 
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FACTORS in FIRE and BURN PREVENTION 


FARM 
INDUSTRY 
TRANSPORT 
HOME 
MILITARY 
PUBLIC 
FORESTRY 


FIRE 


H. F. Dietrich 
Figure |. 





BEHAVIOR 





FAMILY & HOME 


There are direct relationships between fire experience on the farm, in industry, 


transport, home and in other properties and the behavior habits of man which are largely in- 


fluenced by family and home training. 


toddlers, experimental pre-schoolers, and 
cocksure teen-agers, thrown on a back- 
ground of kitchens, bathrooms, yards and 
streets; of poisons, pots, pools, and pyro- 
technic paraphernalia. In order to attack a 
problem embracing so many variables there 
had to be a plan, a blueprint, a theory of 
accident prevention. 


The formulation of such a theory for the 
prevention of burns in children is challeng- 
ing. Consider the helplessness of the infant 
up to one year of age. He not only cannot 
choose to run, he cannot even dodge effec- 
tively. He must be given 100 per cent pro- 
tection against all burn hazards. He must 
not be burned, or scalded, or allowed to 
burn, by those responsible for his care. 
However, if we tried to maintain this de- 
gtee of protection indefinitely we would 
end up with an unenlightened, inexpe- 
rienced, burn-prone child. Realistically, we 
must look forward to the time at 5 or 6 
years of age when both school and play 
will lift this child from behind our protec- 
tive barriers. Normal curiosity, intellectual 


stirrings, and physical ability will result in 
repeated episodes where the child, a flame 
(actual or potential) and combustibles will 
be brought together without adult super- 
vision. Then, only the child’s knowledge 
and experience can prevent uncontrolled 
fire and tragic results. At this age, our 
principal reliance must be on the knowl- 
edgeable respect the child has acquired for 
fire. This implies education. And so after 
1 or 2 years of age, we must gradually, im- 
aginatively (and speculatively) augment 
our protection by teaching the child about 
the properties of fire and combustibles. 


By school age our principal dependence 
will be on what the child knows. True, we 
will be grateful for the protection afforded 
by communiity and underwriter ordinances 
and codes, and we will individually attempt 
to remove unnecessary fire and burn haz- 
ards from our homes. But above all, we 
will recognize that in our culture, we must 
teach our children to live safely with, rather 
than without, combustion. And so my 
theory of accident prevention envisages a 
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changing and reciprocal relationship be- 
tween protection and education related to 
age. In helpless infancy we must provide 
100 per cent passive protection; but the 
only effective protection for the curious, in- 
telligent, foraging-for-fact school-age child 
is education. The years between one and 
five or six, must thus be marked by grad- 
ually diminishing passive protection against 
burns, and steadily augmented educational 
efforts. 
Educating the Child 

The tools necessary for the practical ap- 
plication of this theory in the home are 
forethought, time, and discipline. Fore- 
thought presupposes that we will anticipate 
and prepare for the child’s expanding in- 
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FIRE & BURNS 






terests and abilities. The time required is 
not impractically great. It might well be 
borrowed from the many barren and some- 
times harmful hours that are spent need- 
lessly worrying about such things as colds 
and capricious appetites, clean ears and 
curtsies, curls and constipation. The word 
discipline need occasion no blushes. It is 
as essential to a child’s sense of security as 
it is to his safety. It must serve where rea- 
son cannot. If during the first two or three 
years of life it concerns itself only with 
those things which threaten the child’s 
safety, and if it is consistent, mild and 
logical, it will be welcomed by the child. 
Unknown to him, it will provide the 
foundation on which the youngster will 








45 65 + yrs. 


Figure 2. More children under 5 are killed by fire than in any other age group excepting 
over 65 years. Note that the death rate of infants is 7.5. These figures are based on informa- 
tion supplied by the National Office of Vital Statisics. 
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later erect the magnificence of self-disci- 
pline. 

Even this abbreviated discussion of the 
theory of accident prevention must illumi- 
mate the fact that, uniquely among the 
health problems of children, the ultimate 
responsibility for the solution of the acci- 
dent problem rests on the parents. No 
serum, pill or government agency can ever 
rob parents of this privilege. 


One to Five Years Critical 


Because my interest in, emphasis on, and 
hope for a solution of the burn problem 
focuses on the lives, limbs and skins of 
children, I am not going to assail you with 
any conventional ‘‘fire statistics.” By way 
of orientation, and perhaps to justify my 
concern with a small segment of your tre- 
mendous problem, I do want to call your 
attention to Figure 2. Before even men- 
tioning numbers of deaths and death rates, 
I must emphasize that many more children 
are permanently crippled than are killed by 
fire. Too often overlooked is the fact that 
a relatively minor burn that never threatens 
a child’s life may, by its scars, forever after 
warp the interplay between that child and 
our culture. Several facts shown on Figure 
2 are worth emphasis. Thirteen hundred 
children under 5 years of age in the United 
States received fatal burns in the year re- 
corded. This is more individuals than were 
killed in any of the 10 to 20 year age 
groups under 65. The death rate in the 
age group from birth to five years is higher 
than in any other age group, excepting that 
over 65 years of age. 

In a partial digression let me point out 
by referring to Figure 3 the relative impor- 
tance of burns among accidental deaths in 
children under 5 years of age. Here, for 
purposes of study, the deaths from 
“burns,”"* as contrasted to deaths from 
“conflagrations,”* are separately indicated. 





QUARTERLY OF THE NFPA — JULY 1953 


The Principal Causes Of 


ACCIDENTAL DEATHS 
DEATHS, B-lyr. I-2yrs. 2-3yrs. 3-4yrs. 4-Syrs. 
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American Journal of Public Health 


Figure 3. The peak incidence of fatal burns 
in the 1-2 year age group could be prevented 
by added protection. Note that the accidental 
deaths decrease as the child approaches 5 
years in spite of the inevitable increased access 
to matches and fires. This could be further re- 
duced by a realistic educational program spon- 
sored by parents. For comparison purposes, 
motor vehicles were responsible for the death 
of 187 children under | year, 400 in the 1-2 
year group, 315, 355 and 378 in the other three 
age groups, respectively. 


Three points are worth emphasis. (1) 
Deaths from these two types of burns are 
roughly equal throughout the age groups. 
(2) The peak incidence of fatal burns in 
the 1-2 year age group could have been 
prevented by added protection. (3) Even 
mote provocative is the factual evidence 
that as the child approaches 5 years of age, 
the number of deaths decrease, in spite of 
the inevitably increased access to matches 
and fires. In other words, the children 
learn. It is this demonstrated intellectual 
fertility of the pre-school child that I wish 
and intend to cultivate. 


Before elaborating on this educational 
process, please note Figure 4 which is a 


*The word “burns” as used here means burns 
suffered in fires, from clothes catching fire. 
“Conflagrations” includes burns and other in- 
juries incurred in burning buildings, forest, 
grass, or prairie fires. See July 1951 NFPA 
Quarterly, pages 45-55. 
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ACCIDENT PREVENTION 
IN CHILDREN 


0 2 3 


H. F. Dietrich 





EDUCATION 


4 5 


Figure 4. The theory of accident prevention for children proposed in this article is 
graphically illustrated in this chart. During the first 1-2 years the child must be sheltered and 
protected but after two, explanation, education and training are required if fire deaths are to 


be reduced. 


diagramatic representation of the theory of 
accident prevention. During the first 1-2 
years of life we must completely protect the 
child against all serious types of burns. He 
is at our mercy and must not be left where 
he can be consumed by fire nor scorched by 
heat, caustics, nor actinic rays. He must 
not be left where we will spill hot sub- 
stances on him, nor where he can pull such 
lethal liquids on himself. He must cer- 
tainly be protected against the subtleties, 
shocks, and sears of electricity. The tod- 
dler should most certainly be kept away 
from the kitchen stove (whether in use or 
not) and open fires. 


After Two Years — Educate 


We cannot, and should not, hope to 
maintain an impermeable wall of protec- 
tion throughout all childhood. What 5- 
year-old does not have access to electrical 
outlets, matches and table lighters? In- 
deed what 5-year-old, this side of Waikiki, 


is not encased in highly combustible cloth- 
ing? While still attempting to maintain 
all prudent protection, we must begin to 
educate the young toddler. First he must 
learn the concept of “‘hot.’’ We must not 
rob him of the educational value of his 
early accidental encounters with heated 
articles. Instead of rewarding minor pain- 
ful experiences with sweet words and sub- 
stances, we should objectively point out to 
him cause and effect. If, when he reaches 
for a lighted cigarette in an ash tray, or 
extends an exploring finger to a hot plate 
on the table, some responsible and self- 
possessed adult simply says “That's hot” 
or “It will burn,” much will be accom- 
plished. Screeching “No!” or “Don't!” 
will simply excite curiosity or rebellion. 


The youngster, warned, will touch, feel 
heat, and remember. There will not be re- 
sentment, but only an appreciative realiza- 
tion that the parent is a prophet who anti- 
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cipated and tried to warn against pain. 
This is stage one in learning about heat, 
and therefore, ultimately, fire. 


Stage two requires that parents tempo- 
rarily satisfy the normal, inevitable curi- 
osity of children by consciously demon- 
strating for them the properties of heat and 
fire as they are encountered in the course of 
normal family living. This somewhat older 
child should probably, while closely super- 
vised, be given small responsibilities con- 
cerned with fire-making activities. He can 
be permitted to fetch matches and perhaps 
blow them: out after they have been used by 
a responsible adult. He can be permitted 
(or, depending on the child, encouraged) 
to carry waste to the incinerator and wood 
to the fireplace or stove. He should be 
given an active part and responsibility, but 
no liberty in making fires. This helps to 
both satisfy curiosity and implement prac- 
tical knowledge. 


At 314 to 414 years, sex asserts itself. 
From this age on, the female’s contact with 
fire and fire producing paraphernalia is 
largely accidental and coincidental to her 
other activities and interests. The young 
gitl is perhaps best educated by her 
mother’s example, as the mother safely em- 
ploys fire and heat in the performance of 
daily household tasks. The urge to ma- 
ternal mimicry is tremendous, and if the 
mother augments her own safe example 
with a few casual explanations about the 
reasons for that conduct, the young girl 
will usually grow up with a habit of safe 
utilization (if not understanding) of fire 
and electrical equipment. 

How different is the male! The pre- 
school male begins actively, imaginatively 
and fiendishly to seek, invent, filch, test 
and use fire producing products. The ap- 
parently not forgotten drum beats of abo. 
riginal medicine men drive the normal 


young male to every conceivable experi- 
ment with fire and fire-making equipment. 
This is not wicked, immoral, bad, or fun- 
damentally even lamentable. It is simply 
dangerous unless we are prepared for it 
and are ready to culture rather than curb 
it. The same Olympian sparks that made 
Franklin fly his kite, Einstein write his 
equations, and Du Pont work on explosives 
are shocking these boys into their activities. 
Once the force of this juvenile pyromania is 
recognized, we, as intelligent mature 
adults, should seek to guide rather than 
dispel or quell it. These same young boys 
are more passionately interes:cd in and 
acutely eager to learn about fire than any 
other human beings. Our educational plows 
will never turn more fertile soil. 


Early, at 3-6 years of age, under close 
supervision, these eager boys can take part 
in the laying and lighting of fires. They 
can carry and ignite refuse; they can plug 
and unplug and switch off and on selected 
electrical equipment. Thus under intelli- 
gent guidance they begin to gain concepts 
of heat, fire and flammability; they acquire 
(if not understand) a respect for elec- 
tricity; above all, they are able to safely 
satisfy some of man’s unconscious desire to 
demonstrate his control over fire and the 
gods thereof. From 6 to 7 years on there is 
much to be learned by most boys if their 
curiosity about fire is to be satisfied with 
safety-giving knowledge. They must learn 
about the relative flammability of various 
substances, about spontaneous combustion, 
about methods of heat production, about 
the properties of electricity, and the nature 
and forces of “explosion.” None of this is 
to be crammed into uninterested ears or 
loaded on unwilling hands. It is to be 
offered to curious and grateful young 
minds as a welcome substitute for unin- 
formed and dangerous experimentation. 
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And how eagerly they will fortify their ex- 
perience with consultation and reading. 
There is probably no better field in which 
we can so painlessly and profitably teach 
the logical steps in the acquisition of 
knowledge. 


Basic Protection — Expanding Education 

As in the prevention of all other types of 
accidents in childhood, this program of 
basic protection and expanding education 
is not a restrictive concept which produces 
fear and rebellion. The child who is taught 
to do safely and efficiently all the things 
which he wants to do and is capable of 
doing, has heightened appreciation of his 
parents’ love and affection. 

I have just two basic thoughts that I 
want to implant in your imaginations. 

1. I believe that a theory of accident 
(and therefore burn) prevention that pro- 
vides increased protection for children 
under two years of age, and imaginatively 
increased education for children over 2 
years, is practical. I furthermore most fer- 
vantly feel that the National Fire Protec- 
tion Association with its multitude of 
talents can more effectively attack the prob- 
lem of the burned and charred child by 
placing this program in effect. 

2. If the NFPA and its members, with- 
out lessening their present efforts in their 
proclaimed areas of interest, devoted more 
effort to teaching parents to teach young 


children about fire, instead of trying to 
shield them from it, several exciting things 
would happen. There would be more 
adults with an added awareness of fire haz- 
ard, more unburned children, and best of 
all, the fostering of a generation whose 
knowledge of and respect for fire would 
make them willing and eager to accept 
later specialized fire safety programs in in- 
dustry and elsewhere. 


Permit me to clarify that latter point. 
We are all interested in the problem of fire 
in thousands of different situations. We 
seek for common denominators to simplify 
our problems. Is it the implements of fire? 
The matches, gases, currents and explo- 
sives? Or is it man’s use of these and other 
substances? Are we not justly implying 
that so far, our lowest common denomina- 
tor is man’s behavior? Certainly, for all 
except those fires caused by nature's vio- 
lence, this is true. But what determines the 
behavior of man? Current forces may guide 
his immediate reactions, but only insofar as 
the basic patterns of behavior that he ac- 
quited in childhood can be bent. Our 
lowest common denominator then becomes 
childhood behavior, which is largely shaped 
in the pre-school years in the individual 
home. 


In closing may I challenge you: teach 
my children, and they will prevent your 
fires! 











Meetings of Board of Directors 


Chicago, May 18, 1953 
Present 


Allen L. Cobb, President 

T. Seddon Duke, Vice-President 
John A. Neale, Vice-President _ 
Richard E. Vernor, Chairman ¢ 


Warren J. Baker R. D. MacDaniel 


A. L. Brown Geo. J. Richardson 
C. H. Bunn, Jr. W. W. Sampson 
Loren S. Bush R. C. Sogge 


J. E. Frederickson 
Leonard C. Lund 


John L. Wilds 


Percy Bugbee, General Manager, Robert S. 
Moulton, Technical Secretary. 


Business Transacted 


1. The report of Chairman Vernor to 
the NFPA annual meeting was reviewed 
and approved. 

2. It was voted to recommend to the 
Association the election of Mr. H. E. C. 
Rainey as an Honorary Life Member. 


3. The report of the Treasurer was re- 
viewed and approved for presentation to 
the annual meeting (this report will ee 
in the 1953 NFPA Proceedings and was 
printed in abstract form in the June 1953 
Fire News). 

4. It was voted to receive the report of 
the Committee on Public Relations as sub- 
mitted by that committee for presentation 
to the annual meeting and to hold it for 
consideration at the next meeting of the 
Board. 


5. A proposal from the McGraw-Hill 
Book Company for the NFPA to provide 
the editorial service in the revision of their 
National Electrical Code Handbook was 
referred to the Electrical Field Service 
Committee for recommendation and report 
at the next meeting of the Board. 

6. A proposed revision of the NFPA 
pension plan was discussed and deferred to 
the next meeting of the Board. 

7. General Manager Bugbee reported 
implementation of the gases field service 


project referring to the employment of a 
gases field engineer as of April 6. 


8. It was voted to hold the next meeting 
of the Board at the Hotel Statler, Boston, 
on Monday, June 29. 


9. President Cobb reported on a pro- 
posal from the New York State Racing 
Commission that the NFPA establish a 
committee project on racing stables. This 
was referred to the Committee on Technical 
Committee Procedure for consideration 
and report at the next meeting of the 
Board. 


10. Mr. Sogge commented on the policy 
involved in the proposed inclusion - cata- 
log advertising in the forthcoming 1953 
edition of the National Electrical Code. 
There was general discussion of this matter 
in which Messrs. Bugbee and Moulton 
agreed on the part of the NFPA staff that 
statements subject to possible misinter- 
pretation as questioned by Mr. Sogge 
would be deleted in the final publication. 


Boston, June 29, 1953 


Present 


Allen L. Cobb, President 

T. Seddon Duke, Vice-President 

John A. Neale, Vice-President 

Hovey T. Freeman, Secretary-Treasurer 
Richard E. Vernor, Chairman 


Warren J. Baker A. Leslie Ham 


A. L. Brown Geo. J. Richardson 
C. H. Bunn, Jr. F. D. Ross 

P. E. Dannenman Henry G. Thomas 
E. Gaston U. C. Young 


Percy Bugbee, General Manager, Robert S. 
Moulton, Technical Secretary, Horatio Bond, 
Chief Engineer, Charles S. Morgan, Assistant 
General Manager, Warren Y. Kimball, Manager, 
Fire Services Department, George H. Tryon, III, 
Assistant Technical Secretary, H. E. C. Rainey, 
Chairman, Membership Committee, M. M. Bran- 
don, Chairman, Electrical Section. 
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Business Transacted 


1. Officers were elected in accordance 
with the recommendations of the annual 
meeting of the Association: President, 
Allen L. Cobb; Vice-President, T. Seddon 
Duke; Vice-President, John A. Neale; Sec- 
retary- Treasurer, Hovey T. Freeman; Chair- 
man, Board of Directors, Richard E. 
Vernor. 

2. The officers were appointed as the 
Advisory Committee for 1953-54. 

3. E. Gaston and Joe R. Yockers were 
elected to complete the personnel of the 
Nominating Committee for 1953-1954. 


4. The location for the 1958 annual 
meeting was discussed without action. The 
discussion indicated a preference for a 
Canadian city if appropriate arrangements 
can be made, with New York City as an 
alternate. (Dates and places of 1954, 
1955, 1956 and 1957 meetings previous- 
ly selected.) 

5. The President, the Chairman of the 
Board, and the General Manager were ap- 
pointed as the Program Committee for the 
1954 annual meeting. 


6. The financial report presented by 
Treasurer Hovey T. Freeman was accepted. 


(See Fire News, June 1953, for the current 
NFPA financial statement.) 


NFPA Special Projects 
7. Reports on Special Projects were 
made as follows: 


(a) Chairman Brandon of the Committee on 
Electrical Field Service discussed the current 
satisfactory operation of this project, explained 
that during the past year for the first time over- 
head expense has been charged against this proj- 
ect with the approval of the Committee on Elec- 
trical Field Service, and suggested that the cur- 
rent deficit be carried forward with the hope that 
it may be covered through additional income or 
decreased expenditures during the coming year. 
The report was accepted. 


(b) Chairman Bunn of the Committee on 
Flammable Liquids Field Service reported the 
continuing satisfactory operation of this project 
and the satisfactory service rendered by the pres- 
ent Flammable Liquids Engineer.. The report 
was accepted. 


(c) President Neale of the Society of Fire 
Protection Engineers (Section NFPA) reported 
on the growth and progress of the Society. On 
motion of Mr. Neale, it was voted to absorb in 
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the NFPA budget for 1953-54 the Society's 
deficit for 1952-53. 


- x 
(d) Mr. Bugbee reported on the Advertising 
Council project. Discussion indicated general 
agreement as to the great value of the project 
and the importance of continuing it. 


(e) Mr. Moulton reported on the Gases Field 
Service, the employment of a qualified Gases 
Field Engineer, and the need for further funds 
to fully implement this project. 

(£) Chairman Brandon of the Electrical Cor- 
relating Committee reported on plans for re- 
editing the National Electrical Code through the 
employment of a special consultant to be paid 
from a special fund contributed for the purpose. 
The report was accepted. 


(g) Mr. Bugbee reported on the proposed 
Farm. Fire Protection Field Service, indicating 
lack of financial support necessary to implement - 
this project, despite solicitation of funds from 
many sources which should logically support 
such a program. He read a letter from Chair- 
man Lund of the Committee on Farm Fire Pro- 
tection suggesting that the Board appropriate 
$6,000 from the general funds of the Associa- 
tion for the initiation of this project. Discussion 
indicated approval of the objectives of the proj- 
ect but the opinion that not only was the sum of 
$6,000 wholly inadequate but that the finances 
of the Association are not such as to justify any 
such commitment not covered by additional con- 
tributions for the purpose. Mr. Bugbee was re- 
quested to continue efforts to raise funds for the 
project, and to advise Mr. Lund of the opinion 
of the Board as reflected in the discussion. 


8. The budget as presented by the Fi- 
nance Committee was approved. 


Providence Regional Meeting 

9. Mr. Morgan reported plans for the 
1953 regional meeting of the Association 
in Providence, R. I., October 29 and 30, 
under the sponsorship of a local committee 
with Mr. George Bliven and Fire Chief 
Lewis Marshall as co-chairmen. It was 
voted to approve the plans as presented. 


10. A proposed revision of the NFPA 
employees’ pension _ to provide addi- 
tional pension benefits for employees hav- 
ing had longer periods of service than cov- 
ered by the present plan was presented in 
conformity with the request of the Board at 
its January 1953 meeting. This was dis- 
cussed and approved as desirable in prin- 
= but questions were raised as to the 
adequacy of the present NFPA budget to 
cover the additional expense involved, also 
as to whether the employees of the Associa- 
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tion might wish to contribute towards 
larger pensions. It was voted to refer this 
to the Finance Committee with power. 


11. The 1953 report of the Committee 
on Public relations, received too late for 
presentation to the 1953 annual meeting of 
the Association in regular course, and de- 
ferred by the Board at its last meeting, was 
discussed. It was voted to refer this report 
back to the committee and Mr. Bugbee was 
instructed to communicate to the commit- 
tee the views of the Board as reflected in 
the discussion. 


12. President Cobb outlined the need 
for correlation of fire research and inter- 
change of information on fire research proj- 
ects in process, raising the question as to 
whether the NFPA might in some manner 
serve this need. Discussion by Mr. Neale, 
Chairman of the NFPA Committee on Re- 
search, Mr. Bond, and others indicated the 

ractical difficulties involved, and also the 
Fact that members of the NFPA staff in the 
course of their regular duties are already 
functioning to a considerable extent along 
the lines of Mr. Cobb’s suggestion. 


Electrical Code Handbook 


13. A proposed contract with the Mc- 
Graw-Hill Book Company whereby the 
NFPA would provide editorial service for 
revisions of the National Electrical Code 
Handbook and receive royalties from the 
sale of the book was discussed. Mr. Bran- 
don, Chairman of the Committee on Elec- 
trical Field Service, reported the concur- 
rence of that committee and the opinion 
that the necessary editorial work would be 
an appropriate activity for the NFPA Elec- 
trical Field Engineer. Mr. Moulton te- 
ported agreement between the NFPA staff 
and McGraw-Hill representatives as to the 
details of the contract, but that NFPA 
legal counsel had raised certain questions 
as to the terms of the contract. It was 
voted to authorize the execution of this 
contract after revisions satisfactory to the 
NFPA counsel. 


Actions on Standards and Codes 


14 (a). Mr. Moulton reported substan- 
tial progress in adjustment of the details of 
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the proposed revised Standard on Incinera- 
tors submitted by the Committee on Build- 
ing Construction and referred to the Board 
by the annual meeting. It was voted to au- 
thorize the Executive Office to submit the 
revisions to the Board for approval by let- 
ter ballot, at such time as the Committee 
on Building Construction completes its 
action thereon. 


(b) Chairman Brandon of the Electrical 
Correlating Committee presented the re- 
vised text of the proposed 1953 National 
Electrical Code for adoption by the Board 
on behalf of the Association, in accordance 
with the action of the 1953 annual meet- 


ing. It was voted to adopt the revised Code | 


as presented, and also to adopt certain 
additional revisions pertaining to the de- 
tails of wiring in aircraft hangers and re- 
lated matters, subject to affirmative action 
thereon by the appropriate Code-Making 
Panels of the National Electrical Code 
Committee and by the Electrical Correlat- 
ing Committee, all in accordance with reg- 
ular procedure. 


(c) Chief Thomas, Chairman of the 
Committee on Fire Department Equip- 
ment, reported on proposed amendments 
of the Standard on Portable Pumping Units 
(NFPA No. 191) referred to the Board by 
action of the annual meeting, stating that 
he anticipated that the committee would 
reach agreement at its next meeting. It was 
voted to authorize the Executive Office to 
submit the revised text to the Board for 
letter ballot on receipt of the recommenda- 
tions of the committee. 


(d) Proposed amendments of the NFPA 
Standards on Flammable Liquids (No. 
30L) and on Liquefied Petroleum Gases 
(No. 58) dealing with distances between 
flammable liquid tanks and LP gas contain- 
ers were discussed, but without action in 
view of the lack of an adequate consensus 
in the results of the balloting of the two 
committees concerned. It was voted to au- 
thorize the Executive Office to submit pro- 
posed amendments of these standards to 
the Board for letter ballot at any time that 
substantial agreement may be reached be- 
tween the NFPA Committees on Flam- 
mable Liquids and on Gases and the NFPA 
Fire Marshals’ Section which was respon- 
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sible for raising questions as to the wisdom 
of the action taken on these two standards 
at the annual meeting. 


(e) The Executive Office was author- 
ized to submit for letter ballot of the Board 
an editorially revised text of the NFPA 
pamphlet on Summer Homes in Forested 
Areas when recommended by the Forest 
Committee, all in accordance with the ac- 
tion of the annual meeting. 

(f) The Executive Office was author- 


ized to submit for letter ballot of the Board 
a revised text of the Standard on Nitro- 


| cellulose Motion Picture Film (No. 40), 


when submitted by the Committee on Haz- 
atdous Chemicals and Explosives, in ac- 
cordance with the action of the annual 
meeting. 
Technical Committee Matters 
15. Chairman A. L. Brown of the Com- 


) mittee on Technical Committee Procedure 


reported for the committee as follows (see 
also Minute 17): 


Atomic Energy 


The NFPA Committee on Radiation has re- 
quested that its name be changed to “Committee 


| on Atomic Energy.’” We recommend this change. 
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Inert Gas Committee 


We recommend that jurisdiction over the 
Standards for Inert Gas Systems for Fire and 
Explosion Prevention, now handled jointly by 
the Committee on Dust Explosion Hazards and 
the General Committee on Special Extinguishing 
Methods, be transferred to a new committee to 
be appointed to deal with this subject. If this 
recommendation is approved, we are prepared 
to proceed with the detail of formation of the 
committee and the necessary changes in the 
scope statements of the present committees, all 
subject to confirmation by the Board at its next 
meeting. 


American Standards Association 


We have given further consideration to NFPA 
telations with the American Standards Associa- 
tion in respect to certain technical committee 
matters and wish to make a further report at 
this time. Members of the Board may recall that 
at our winter meeting in 1952, with the concur- 
rence of the other members of the Fire Protec- 
tion Group, it was voted to send a communica- 
tion to the American Standards Association 
suggesting the discontinuance by the ASA of 
building code activities as such, but continuing 
activities in respect to building standards as dis- 
tinguished from codes. 
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On March 3, 1952 we wrote a letter to the 
Chairman of the ASA Building Code and Con- 
struction Standards Correlating Committee, the 
ASA group specifically responsible for matters 
in this field. This letter in which we specifically 
proposed the action recommended by the Board 
in respect to building code matters, was duly 
considered at various ASA meetings, and repre- 
sentatives of the NFPA participating in the dis- 
cussion explained our views and called attention 
to the waste of technical talent involved in con- 
tinuing committee meetings which over a period 
of 15 years or more have not resulted in the 
completion of any standards. While we made 
every effort to present the NFPA views in ac- 
cordance with the action of the Board, the only 
specific accomplishment that we can report to 
date is that the name of the Building Code and 
Construction Standards Correlating Committee 
has been changed to “Construction Standards 
Board.” 

We now have a letter dated May 29, 1953 
addressed jointly to the NFPA and the other 
sponsors of the project on Fire Protection and 
Fire Resistance, ASA No. A51, replying to our 
letter of March 3, 1952. This letter indicates 
ASA intention to continue in the building code 
field and asks questions as to plans for continua- 
tion of this committee activity and the selection 
of a new chairman to replace the former chair- 
man who retired. 


After careful consideration of this general 
subject, we find that standards covering building 
types, heights, areas, and related subjects within 
the scope of building code provisions on fire 
protection and fire resistance would have a use- 
ful function in various ways, including use as a 
guide by building code authorities. We are of 
the opinion that the NFPA committee proce- 
dure is well qualified to prepare useful stand- 
ards in this field and that our set-up is such that 
we are relatively free from the obstacles to ac- 
complishment which in ASA procedure have in- 
terfered with the completion of standards. 

It accordingly is our recommendation to the 
Board that the NFPA should proceed through 
our NFPA Committee on Building Construction 
and other committees which deal with related 
subjects to develop standards in this field from 
time to time as occasion requires, bearing in 
mind the a of obtaining a reasonable 
consensus in any individual project. We fur- 
ther suggest that such standards, after develop- 
ment through NFPA technical committee pro- 
cedure, may appropriately be summitted to the 
American Standards Association for approval as 
American Standards under the proprietary or 
existing standards methods, thus maintaining 
the essential functions of the ASA Committee 
project on Building Code Requirements for Fire 
Protection and Fire Resistance, but making un- 
necessary the appointment of a new chairman or 
continuing the committee. If this policy is 
agreed upon by the Board, we suggest that steps 
be taken to confer with the other sponsors and 
endeavor to secure their concurrence. 








"Shall" and "Should" 


During the past year we have been studying 
the usage of the words “‘shall’’ and “should” in 
NFPA standards as the word “should” appears 
to be subject to different interpretations and has 
involved some confusion in the field, particu- 
larly where used in standards which are adopted 
by regulatory authorities and applied with the 
force of law or are used as a basis of contracts. 
Circulation of a statement of a proposed new 
policy with respect to the use of these words 
has resulted in many comments from NFPA 
committee members indicating a rather wide 
divergence of opinion among different groups in 
our membership. We are accordingly deferring 
any specific recommendations pending further 
study. 


Air Conditioning Committee 


The Chairman and several other members of 
the NFPA Committee on Air Conditioning have 
suggested that this committee be subdivided 
into two committees, one dealing with commer- 
cial air conditioning and the other with domestic 
warm air heating and air conditioning systems. 
This proposal appears to have considerable 
merit, but the exact type of change that 
should be made in the committee set-up is a 
matter requiring further study. One suggestion 
is that the main committee be divided into sec- 
tional committees following the pattern of the 
subdivision of the NFPA Committee on Flam- 
mable Liquids. If authorized by the Board, we 
are prepared to study this matter further and put 
some such reorganization into effect, subject to 
confirmation by the Board at its next meeting. 


This report was adopted, including adop- 
tion of the specific recommendations there- 
in and authorization to the committee to 
proceed with pending projects as indicated. 


16. Chairman Vernor appointed the 
Committee on Technical Committee Pro- 
cedure for 1953-54 as follows: A. L. 
Brown, Chairman, Hylton R. Brown, T. S. 
Duke, H. E. Newell, Henry G. Thomas. 


Committee Appointments 


17. On recommendation of the Com- 
mittee on Technical Committee Procedure, 
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it was voted to confirm the committee ap- 


pointments on the list submitted with the | 


Agenda for the meeting. It was also voted 
to reappoint for the year 1953-54 all other 
technical committee members except those 
replaced, unable to serve, or removed from 
the lists. It was further voted to approve 
an additional appointment to the Commit- 
tee on Farm Fire Protection proposed by 
Chairman Vernor, and the appointment of 
representatives of the American Associa- 
tion of Port Authorities to several commit- 
tees. The Committee on Technical Com- 
mittee Procedure was authorized to pro- 
ceed with other pending appointments for 
inclusion in the committee lists to be pub- 
lished in the 1953 Year Book, subject to 
confirmation by the Board at its next meet- 
ing. 

In response to a question concerning 
Board policy on the personnel of Code- 
making Panels of the National Electrical 
Code Committee, it was agreed that the 
Board having delegated to the Electrical 
Correlating Committee the appointment of 
the Panels in accordance with authorized 
procedure, there is no occasion for further 
Board action to confirm such appointments 
in the absence of any question thereon. 


New Business 


18. Mr. Bunn and others discussed the 
problems involved in securing adequate 
presentation of the views of the NFPA 
Fire Marshals’ Section in respect to NFPA 
standards owing to practical difficulties in 
committee meeting attendance. 


19. Mr. Bond reported on current de- 
velopments in civil defense. 


_ 20. It was voted to hold the next meet- 
ing of the Board at the Union League Club, 
New York, on January 28, 1954. 








Bulk Storage of Alcohol* 


By James J. Duggan 
Superintendent of Fire Protection, Carbide and Carbon Chemicals Company 


Few people realize the importance of 


| alcohols and how rapidly their usage is 
| being expanded. A great variety of alcohols 
| are available which range in carbon content 


from 1 to 17 or more carbon atoms per 


' molecule. Low carbon alcohols are well 
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known as bases for anti-freeze, solvents, 
antiseptics, and germicides. Alcohols con- 
taining 4 to 8 carbon atoms find uses in 
varnishes, lacquers, and other protective 
coatings; also extractants in various pro- 


| cesses. The higher carbon alcohols are 


" *Based on an address presented by the author 
at the 57th Annual Meeting of the NFPA, May 
18-22, 1953. 


feet 


Figure |. 
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widely used as intermediates for plasticiz- 
ers, wetting agents and as anti-foam agents. 

Many of the organic compounds known 
as the alcohols are not yet handled in large 
quantities. Conversely, we do find bulk 
storage of the most volatile alcohols; name- 
ly, methyl, ethyl, isopropyl, and butyl. 
Ethyl alcohol presents the most typical 
bulk storage problem for this type of flam- 
mable liquid storage; therefore we will use 
it as an example in this discussion. 

Fig. 1 shows the production of ethyl 
alcohol in this country since 1910. War- 
time demands have been primarily respon- 
sible for the sharp fluctuation in produc- 


a 
es 
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Ethyl alcohol production in the United States since 1910. 








Figure 2. The alcohol fire in the background occurred in a cone roof tank protected with 
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conservation vent valve and flame arrester a ay vent for fire exposure, fixed foam in- 


jector, bottom filling, and electrical grounding. T 


e fire started when lightning struck the tank 


and ignited the flammable vapor-air mixture above the liquid. 


tion. In 1944, over 314 billion pounds of 
ethyl alcohol, including both grain and 
synthetic, were produced. This is six times 
the average output during the 25-year pe- 
riod prior to 1940. During World War II 
one of the synthetic rubber plants used this 
product as a raw material at a daily rate of 
400,000 gallons and had to maintain an 
average inventory of approximately 12 mil- 
lion gallons. Storage tanks used have been 
consistently increased in size over the years. 
Tanks of 60, 80, and 100 ft. diameter are 
not uncommon now, and future processing 
requirements may dictate use of even larger 
tanks. Bulk storage obviously poses the 
problem of concentrated high values since 
the unit cost per pound of ethyl alcohol is 
quite high as compared to other flammable 
liquids normally handled in large storage 
tanks. 
Standard Storage Tanks 

Safe and economical storage of flam- 

mable liquids has been a problem in the 


chemical and petroleum industries for 
years. The accepted standard for the stor- 
age of flammable liquids at atmospheric 
pressure has been the API 12C* cone roof 
tank protected with conservation vent valve 
and flame arrester, emergency vent for fire 
exposure, fixed foam injector, bottom fill- 
ing, and electrical grounding. Protection 
against fire and explosion is basically de- 
pendent on spacing and gas tightness of 
the tank with necessary openings protected 
by flame arresters. The advantages of this 
type tank construction are simplicity of de- 
sign, low investment, low maintenance 
costs, and good flexibility for operation. 


Institute, W. Va. Fire** 


It was such a tank as described above 
that was struck by lightning during a severe 


*See ‘Specification for Welded Oil Storage 
Tanks,” American Petroleum Institute Standard 
No. 12C, 9th Edition, October 1950. 


**For detailed report see NFPA Fire Loss 
Bulletin No. 1; 20 cents a copy. 
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Figure 3. The benzene storage tank at the left of the destroyed alcohol tank was saved 
primarily because of adequate tank spacing, diking, yard drainage, and emergency venting. 


| electrical storm July 28, 1951, at Institute, 
| West Virginia. The tank shown in the 


background of Fig. 2 contained over two 


| million gallons of ethyl alcohol; prior to 


the fire the liquid temperature was about 


| 78 degrees Fahrenheit. At this temperature 





in standing storage a sufficient amount of 


| alcohol was vaporized and mixed with air 
| in the vapor space above the liquid surface 


to create an ideal explosive mixture, igni- 





Figure 4. Close-up of emergency vent on 
benzene tank. This vent was most important in 
protecting the tank during the exposure fire 
discussed. 


tion of which blew the tank roof out of the 
diked area and spread the ground fire a 
tank diameter or more in all directions. An 
adjacent benzene tank shown at the left in 
Fig. 3 was saved. Adequate tank spacing, 
diking, and yard drainage proved to be ex- 
tremely important. Of special significance 
was the proven need for the emergency 
venting provided (see Fig. 4). 

As far as we know this was the only 
alcohol tank fire of this size experienced 
to date in this country, and perhaps in the 
world. It behooves us, therefore, to ex- 
amine this singular experience fully with 
the objective of preventing recurrences. 


We learn from experience, and by a care- 
ful study and analysis of what has occurred 
we should be able to guard against future 
fires which can and will occur under sim- 
ilar conditions. Every flammable liquid has 
its own physical characteristics, the knowl- 
edge of which makes it possible for the fire 
protection engineer to evaluate the extent 
of the hazards existing under specific con- 
ditions. Let us study the conditions that 
existed in the above-mentioned fire. 
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Figure 5. Comparison of fire hazard properties of ethyl alcohol and benzene. 


Alcohol, Benzene Properties 

Fig. 5 shows graphically the flashpoint, 
the autoignition temperature and flam- 
mability range of ethyl alcohol and ben- 
zene. The “closed cup” flashpoint of ethyl 
alcohol is 55°F., for benzene 12° F. The 
flammability range of ethyl alcohol is 3.28 
to 19 per cent. The ignition temperature 
of ethyl alcohol is 785°F.; that of benzene 
is 1076°F. 

Remember that the alcohol tank was 
struck by lightning and the benzene tank 
was not; however, there was every evidence 
that the top shell of the benzene tank was 
exposed to high temperatures before hose 
streams were brought into use because the 
rim of the tank where the top was attached 
to the shell was wrinkled and deformed. 
This indicated partial collapse could be 
caused only by a temperature in excess of 


1000°F. Then why did the vapor within! 
the benzene tank not ignite and explode? | 
Let us compare the characteristics of the 
two liquids. Remember it was fairly accu- 
rately determined that the temperature of } 
the liquid in both tanks was approximately | 
78°F. before the fire occurred and that the 
flash point of both the materials was below | 
the existing liquid temperature. There is 
reason to believe that the shell temperature | 
in the top of the benzene tank reached the | 
autoignition temperature of benzene vapor 
and air mixture. We must therefore look a 
little farther. Let us give consideration to 
the critical liquid temperatures of the two 
compounds, or that temperature range from | 
the flash point where, in a closed vessel, 
the compounds enter the lower flammable 
limit up to that temperature where vapor- 
ization is sufficiently rapid to be above the 
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flammable limit throughout the vapor 
space. We note from Fig. 5 that the critical 
liquid temperature* of ethyl alcohol is 
55°F. to 110°F. At the time ignition oc- 
curred the liquid temperature was 78°F. 


| In other words, the vapor space could have 


been within the flammable range because 


| the temperature of the liquid was not sufh- 


cient to give off enough vapor to carry it 


| through the flammable range. We know 
| this is true because ignition did occur. 


*Critical liquid temperatures of a flammable 


| liquid can be determined from the explosive 
| limits and the vapor pressure-temperature curve 
of the liquid. 
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The critical liquid temperature range of 
benzene is 12°F. to 60°F. Again the liquid 
temperature was determined at 78°F.; how- 
ever, at 78°F. sufficient benzene vapor had 
been given off to inert the vapor space 
above the liquid. In other words, the vapor 
in the benzene tank could have been above 
the upper limit, or too rich to burn. It is 
therefore possible that the tank was saved 
not because of the difference in flash point 
or ignition temperature, but because there 
was sufficient vapor to self-inert the ben- 
zene tank as the temperature of the liquid 
before the fire was sufficiently above the 
critical liquid temperature. 
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Figure 6. Because of its low critical liquid temperature range gasoline is considered rela- 
tively safe from ignition compared to ethyl or methyl alcohol when stored in geographical 
areas having nominally high atmospheric temperatures. 
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From this example we must realize that 
the critical liquid temperature is a predomi- 
nating factor in the fire safety of flammable 
liquid storage, and that this factor is not 
clearly indicated when we classify flam- 
mable liquids by flash point only. 


Alcohol, Gasoline Properties 

To further clarify our thinking, let us 
compare gasoline, a commodity whose 
characteristics are well known and better 
understood, with ethyl and methyl alcohol. 
The flammability range of gasoline is given 
as 1.3 to 6 per cent by volume in air, the 
flash point being -40°F. This compares 
with an ethyl alcohol flammability range of 
3.28 to 19 per cent and methyl alcohol 
flammability range of from 6 to 36.5 per 
cent. The flash points are approximately 
the same at 54 and 55°F. We can readily 
see from Fig. 6 why gasoline is considered 
comparatively safe. The concentration in 
the vapor space is normally too rich to burn 
when the liquid temperature in the tank is 
above —10°F., or the upper limit of the 
critical liquid temperature range. 


Geographical Location Important 

From this example we learn that the geo- 
graphical location of such storage tanks 
may have a definite bearing on their fire 
safety including requirements for protec- 
tion against lightning and static, and the 
need for flame arresters and other safety 
appurtenances. In other words, in the 
Southern states where atmospheric temper- 
atures are nominally high, the storage of 
gasoline may be comparatively safe or the 
calculated risk is less. That same tank of 
gasoline in the Northern regions, such as 
Alaska, where temperatures are normally 
low, may assume the same degree of hazard 
as higher flash point materials would in 
warmer areas. 

Of course atmospheric conditions such 
as a sudden rainstorm on a hot day, the 
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rapid emptying of tanks, and the diffusion 
rate of the contained vapor with air are all 
factors that have to be taken into considera- 


; 


tion. To illustrate the point, if it were | 


practical to control the temperature of the 


liquid in bulk storage tanks above the crit- | 


ical liquid temperature range of the com- 
pound, the hazard would be considerably 


; 


} 
i 


lessened as the vapor space would be auto- 
matically self-inerted. This is entirely im- | 


practical of course. For one reason, the loss 
of product through outbreathing would be 
excessive or, if the temperature of the liq- 
uid were maintained below the flash point, 
the cost would be prohibitive. 


Formation of Flammable Vapor-Air 
Mixtures 
To return to our subject, what are the 
problems involved in the economical and 
safe storage of large quantities of ethyl 
alcohol and what can we do about them? 
In the first place, we know that a standard 


i 
i 


cone roof tank, even though built and pro- 
tected strictly in accordance with nationally | 


accepted codes, does have its limitations. 


Our knowledge of the physical characteris- | 


tics of ethyl alcohol proves that vapor losses 
from cone roof tanks due to atmospheric 
temperature changes and also filling are 
appreciable. Common sense dictates that if 
there were no vaporization of a flammable 
liquid, there would be but little hazard. 
During the storage of crude and finished 
products in tanks at atmospheric pressure 
there is always some vapor present. When 
this vapor is mixed with air in proportions 
within the flammable range of the material 
involved a real danger is created as any 
ignition source in this mixture will result 
in a fire or explosion. The elimination or 
control of this hazard is one of the primary 
considerations in selecting a safe storage 
method. 

When a tank is filled, the liquid dis- 
places the vapor above it. This vapor is 
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expelled at the vents and may create a fire 
hazard external to the tank. A similar con- 
dition occurs when the tank vapor space is 
warmed by solar heating or fire exposure. 
Vented vapors which are heavier than air 
have been known to travel considerable 
distances before becoming sufficiently di- 


cooling results in a contraction of the vapor 
within a tank, and air is in-breathed. Air 
also is in-breathed when a tank is emptied. 
The presence of air in the vapor space 
means that at least a portion of the vapor 
space within the tank may contain an ex- 


duce a more rapid contraction and the 


| danger of vacuum collapse is apparent if 
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vents are obstructed or of inadequate size. 
The greatest explosion hazard obviously 
exists when the liquid level is low. 

Tanks which are exposed to fire are sub- 
jected to the most severe hazards. Increase 
of the vapor pressure in the tank is rapid 
and the outbreathing rate for normal vent- 
ing will be exceeded within a short time. 
Protection against over-pressure is there- 
fore dependent on an emergency vent valve. 


Causes of Tank Fires 

All ignition sources are hazards in stor- 
age of flammable liquids but lightning and 
static are of primary concern. Gauge 
hatches and manways are potentially the 
source of mechanical sparks unless precau- 
tions are taken with regard to nonsparking 
materials and operation. Insofar as the fire 
hazard itself is concerned, the application 
of either one or a combination of the fol- 
lowing three safeguards in tank design 
seems necessary to attain a greater degree 
of fire safety than is afforded by a standard 
cone roof tank: 

1. Eliminate the vapor space, thus avoid- 
ing large volumes of explosive mixture in 
an enclosure. 
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2. Eliminate air from spaces where vapor 
must exist or at least reduce the oxygen 
concentration in such spaces to the point 
where combustion will not occur. 

3. Eliminate or minimize venting of 
vapors. 

Application of these principles will min- 
imize the explosion and fire hazard and 
effect conservation of product. 


Survey of Storage Methods 

The Engineering and Fire Protection 
Departments of Carbide and Carbon Chem- 
icals Company have completed the first 
phase of a very comprehensive study of 
available storage methods which are safer 
and more efficient than the conventional 
API 12C cone roof tank for storage of alco- 
hols and other synthetic organic chemicals. 
Most of these improved methods have been 
applied to a degree in the petroleum in- 
dustry; however, most vapor conservation 
type tankage as now designed is not readily 
adaptable to general chemical storage. Fre- 
quent interchange of service, corrosion and 
the detrimental effect of liquid or vapor 
exposure to diaphragms, gaskets, etc., or, 
conversely, the detrimental effect of such 
tank appurtenances on product purity, are 
among the problems to be overcome. The 
realization of a need for solution to such 
problems has always been an accepted chal- 
lenge in American industrial life. 

We have found at least five improved 
methods for storage of alcohol or other 
flammable or toxic liquids, each of which 
has its limitations. It can safely be said that 
there is application for each for improving 
fire safety with vapor conservation paying 
the bill and actually providing a return on 
the increased investment, particularly 
where valuable products are involved. 
These improved methods are: 

1. The use of an inert gas in the place of 
air in the vapor space of standard cone roof 
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tanks in combination with the application 
of water on top of the tank to provide sufh- 
icient cooling to minimize the effects of 
atmospheric temperature variations and 
|maintain a more constant temperature in 
the vapor phase. 

2. A variable vapor space tank also 
‘equipped with adequate inert gas protec- 
, tion. 
| 3. The use of low pressure tanks (214 
| psi maximum allowable working pressure) 
jalso equipped with inert gas protection. 
| 4. A new development utilizing a float- 
ji ing diaphragm within a tank wherein the 
| product vapors are segregated from air. 

5. The conventional floating roof tank 
‘which eliminates the large vapor space of 
ithe cone roof tank, thus providing effec- 
tive vapor conservation and maximum fire 
jsafety of all storage methods considered. 
Comparative Safety of Tanks 

For the purpose of comparing these dif- 
|ferent types of storage tanks, we have de. 
veloped a method of fire safety rating. This 
rating method takes into account five basic 
factors as shown in Fig. 7. These factors 
are entirely arbitrary and may or may not 
clearly define the fire hazards involved; 
however, they are a means of evaluating 
the different types of tanks wherein credit 
can be allowed where fire safety is increased 
and penalty imposed where a hazard exists. 

All tank designs are compared in Fig. 7 
}with what we term an ideal tank wherein 
each of the five rating factors receives 20 
points, or a total fire safety rating of 100. 


Ideal Tank 
Any description of an ideal tank I am 
jsure would be highly controversial; how- 
jever, to illustrate the point, our thinking is 
that an ideal tank would be a pressure ves- 
sel so designed as to eliminate all venting, 
thus containing completely the flammable 


compound, and be adequately spaced or 
otherwise protected to prevent exposure to 
fire. Such a tank would be entirely imprac- 
tical, but it is used for rating purposes only. 
In comparing the various. tank designs 
with the ideal tank, each is penalized to the 
extent of the apparent existing hazard. 





Unprotected cone roof tank, in- 
adequate vent devices, no flame arrester, in- 
adequate spacing. Fire Safety Rating 20. (See 
Figure 7.) 


Figure 8. 


Unprotected Cone Roof Tank 

As an example, an unprotected cone roof 
tank (API 12C) (Fig. 8), with inadequate 
vent devices, no flame arrester, and inade- 
quate spacing, is given a fire safety rating 
of only 20. It is dependent for fire safety 
on its mechanical structure. All other fac- 
tors have been violated. This is the lowest 
rating given any type of tank. 


Floating Roof Tank 

The floating roof tank has the highest 
fire safety rating due to the fact that the 
large majority of the hazards involving 
bulk storage have been eliminated. It is 
penalized only 5 points for the hazard of 
venting of vapors which may escape around 
the seal and 10 points for increased main- 
tenance and its dependence on maintaining 
a reasonably tight seal. (See Figure 15.) 


Floating Diaphragm Tank 
The floating diaphragm tank rates high 
as it eliminates practically all vapor losses 
and is reasonably independent of mechan. 
ical appurtenances for safety. It is penal- 
ized 5 points for the potential hazard of 
vapor leakage past the diaphragm which 
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Figure 9. Standard cone roof tank. Without 
inert gas and without water spray, Fire Safety 
Rating 35. With inert gas and water spray. 
Fire Safety Rating 60. (Seo Figure 7.) 





= Figure 12. Low pressure tank with inert gas. 
oe Fire Safety Rating 70. (See Figure 7.) 
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Mihaly | 
LECTRICAL 
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Figure 10. Variable vapor space tank with 
inert gas. Fire Safety Rating 60. (See Figure Figure 13. Noded spheroid. Fire Safety 
7.) Rating 70. (See Figure 7.) 





Figure I. Lifter roof tank. Fire Safety Figure 14. Floating diaphragm tank. Fire 
Rating 60. (See Figure 7.) Safety Rating 75. (See Figure 7.) 
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Figure 15. Annular pontoon floating roof 
tank. Fire Safety Rating 85. (See Figure 7.) 


| 


lwould cause an explosive mixture in the 
apor space. Ten points each are deducted 
because of susceptibility of the diaphragm 


s- ito damage, and because fire fighting effi- 


iciency must be reasonably high to insure 
iprotection under fire exposure. (See Fig- 
ure 14.) 
Low Pressure Tank 

The low pressure tank equipped with 
inert gas protection is penalized only 5 
points for the hazard of venting, is less sus- 
ceptible to damage from fire exposure than 
the floating diaphragm tank but is more 
dependent on mechanical appurtenances. 


mi (See Figure 12.) 


re 


Variable Vapor Space Tank 

The variable vapor space tank with inert 
gas protection, and the water cooled inerted 
standard cone roof tank rate lower than the 
low pressure tank because the fire hazard 
of venting vapors is greater. The variable 
vapor space tank is considered more sus- 
ceptible to damage by fire exposure but less 
dependent on mechanical appurtenances 
than the standard cone roof tank with inert 
gas protection. (See Figures 9 and 10.) 


Summary of Tank Types 
Figs. 8-15 inclusive illustrate the type of 
tanks thus far discussed. Particular atten- 
tion is directed to Figs. 12, 14 and 15, 
which, to our thinking, are the logical 
pes to consider for future construction, 
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although many existing cone roof tanks 
may be converted to these types. 

The arrangement illustrated in Fig. 9 is 
possibly the most logical method of con- 
verting a standard cone roof tank to a fire- 
safe tank. 


All these designs have been discussed 
with leading tank manufacturers and all 
are commercially available. It remains, 
however, for the individual user to deter- 
mine his requirements and select the right 
type of storage for the product involved. 


Inert Gas 
We have made numerous references to 
the use of inert gas for elimination of oxy- 
gen in the vapor phase of storage tanks, 
thus rendering the flammable vapors inert 
to ignition regardless of the concentration. 


Past experience in the Carbide and Car- 
bon Chemicals Company shows several in- 
stallations where inert gas was used effec- 
tively to control fire and explosion hazards. 
This type of protection is applicable to 
storage tanks. Obviously, the inert gas 
must be non-contaminating to the product 
stored. The primary consideration in the 
determination of the quantity of inert gas 
necessary is the peak rate which is required 
when the tank is cooled suddenly as in a 
heavy rain or hailstorm. When the tem- 
perature difference between the liquid and 
vapor is the greatest, a sudden cooling will 
cause the highest demand for inert gas. 
This temperature difference is sharply re- 
duced if the tank is water cooled. Further 
reduction in requirements is possible by 
allowing a safe amount of air to be ad- 
mitted into the vapor space. Most flam- 
mable vapors cannot be ignited in an at- 
mosphere where the oxygen content has 
been reduced to 10 per cent. 

Engineering of inert gas protection is 
complicated. Requirements vary with the 
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° 5,000 10,000 


15,000 


INERT GAS REQUIREMENTS - 
CUBIC FEET PER HOUR 


° 
20,000 25,000 
VAPOR SPACE SURFACE AREA ~- SQUARE FEET 


Figure 16. Peak nitrogen gas requirements to inert a water-cooled cone roof tank. 


product stored, with atmospheric condi- 
tions, with the design of the storage tank, 
and also with the type inert gas used. An 
example may be helpful. Using nitrogen 
as the inert gas for a 60 ft. by 40 ft. ethyl 
alcohol storage tank, Fig. 16 shows the 
peak inert gas rates normally demanded for 
periods ranging from a few minutes to as 
much as one hour. For a tank one-half full, 
if no water cooling is provided and no air 
is to be allowed in the vapor space, the rate 
would be approximately 21,000 cu. ft. per 
hour; if water cooled and no air admitted, 
6,800 cu. ft. per hour would be needed; 
and finally, with water cooling and allow- 
ing 10 per cent oxygen, a 3,400 cu. ft. per 
hour rate is required. Note that the peak 
rates of nitrogen required to inert an empty 
and full, water cooled, ethyl alcohol tank 
are 6,000 and 1,800 cu. ft. per hour respec- 
tively. 


Liquid Conserved by Safer Tank Design 
Fig. 17 summarizes graphically the com- 

parative fire safety rate of different conser- 

vation and fire-safe types of tanks that we 


have considered. The significant point on 
which we should concentrate is that there 
are ways—practical ways—to improve ou 
tank design. We have two good reason: 
for considering change of the existing de. 
signs; namely, improved fire protection an 
conservation of product. Please note speci 
fically the example of annual gross saving 
that can be realized in the storage of ethy 
alcohol under specifically engineered con 
ditions. Savings through conservatio 
methods ate effected by many factors; how 
ever, invariably a fire-safe tank will co 
serve product through decreased vaporiz 
tion, the gross savings of which can be ap 
plied to amortize the increased cost an 
defray the increased depreciation and main 
tenance. 


Lessons from the Fire and Survey 


1. That bulk storage tanks are not co 
pletely safe from electrical current such 
lightning, induced charges or static, eve 
though constructed in complete confor 
ance with existing codes. 
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Figure 17 


Annual Gross Savings Possible from Improved Fire-Safe Tank Design 


Type of Tank 
Ideal 


WINGtETROOE: A ecccctoneley Faw ESOS SRS 
Floating Diaphragm ....................- 
Low Pressure — Inert Gas..: so ie ee 
Variable Vapor Space — Inert Gas......... 
Std. Cone Roof — Inert Gas Water Spray... 
Stamase Coda ReGe 6565 Se kes 
Unprotected Cone Roof ...............55- 


Fire Safety Annual Gross 





Rating Savings* 
Reeeeasy 100 $3,170 
er or 85 2,560 
thue.o Ours 75 3,050 
farihevirs 70 3,000 
Sige hk oetg 60 2,350 
saieracpik secs 60 1,585 
sik iaerevesate 35 none 
sie AGtencteia is 20 


*Based on 60 ft. by 40 ft. ethyl alcohol tank averaging half full and turnover 12 tank 
volumes per year. Ethyl alcohol is priced at $0.56 per gallon. Increased investment, depre- 
ciation and maintenance must be considered in determining net savings. 


2. That the liquid temperature is a fac- 
tor in the fire safety of flammable liquid 
storage and is not clearly indicated when 
we Classify flammable liquids by flash point. 


3. That the geographical location has a 
direct bearing on the fire safety of flam- 
mable liquid storage because the liquid 
temperature is a factor in the rate of vapor- 
ization of such flammable liquids. 


4. That there are ways—practical ways 
—to store flammable liquids safely, but 
that each must be separately engineered 


and evaluated. At the present time there is 
no fixed ruie that can be followed. Each 
hazard must be evaluated and a design se- 
lected for the service. 

5. That conservation of product is of 
ptimary importance to production groups. 
It is significant that the majority of fire-safe 
methods also conserve products. Such sav- 
ings can be used to offset increased cost of 
installation, operation and maintenance. 

6. That to classify and evaluate flam- 
mable liquids from the standpoint of fire 
safety involves many factors. 








Philadelphia's Citizens’ Council 


By Paul B. 


Hartenstein 


Deputy Fire Commissioner, Philadelphia, Pennsylvania 


In March of 1952, the Fire Commis- 
sioner of Philadelphia, Frank L. McNa- 
mee, invited a number of civic-minded 
men and women to meet with him to find 
out why there were so many fires in Phila- 
delphia and to determine what had to be 
done to remedy this alarming situation. 

This group resolved itself into the Citi- 
zens’ Council on Fire Prevention. Actually 
it is a federation of representative educa- 
tional, business, religious, industrial, civic, 
community and welfare groups of the city. 
The representatives on the Council speak 
for several hundred thousand citizens. 
Listed among these groups are the Na- 
tional Fire Protection Association, which 
designated Mr. T. Seddon Duke, NFPA 
Vice-President, as the Association’s repre- 
sentative. The fire insurance companies 
designated Mr. Warren Baker, who also 
participates actively in NFPA work. 


The Council has divided itself into sev- 
eral committees and has outlined the fol- 
lowing areas for work and action: 


ADULT EDUCATION COMMITTEE: to 
work out and promote better housekeeping 
and fire prevention practices through or- 
ganizations and individual home-owners. 


SCHOOL AND YOUTH COMMITTEE: to 
educate young people about the problem 
of fire hazards, to train them in fire safety, 
to grapple with our very serious problem 
of false alarms. 


INDUSTRIAL FIRE SERVICE COMMITTEE: 
to coordinate the City’s fire-fighting service 
with the similar services of private indus- 
try for use in serious fires or defense disas- 
ters; to work with industry in developing 
plant protection systems, promotion of 
employee safety programs and plant self- 
inspection programs. 





Photo by Phila. Fire Dept. 


Citizens’ Council on Fire Prevention at one of its regular monthly meetings in the Mayor's 


Reception Room, City Hall. 
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‘IRE PREVENTION WEEK COMMITTEE: 
develop this annual observance that it 
ght have a year-round effect in the re- 
tion of fire incidents. 


COMMITTEE ON PUBLIC RELATIONS: to 
mote wide dissemination of educational 
terial through all media of information, 
nake the public constantly aware of fire 
ards and sound fire prevention prac- 
s, and to encourage daily employment 
hese practices. 

COMMITTEE ON THE RESERVE FIRE 
RCE: to organize, develop and train a 
erve Fire Force to serve the city in the 
nt of a civil defense or fire disaster. 
7INANCE COMMITTEE: to make funds 
ilable for the work of the Council by 
king contributions from industrial firms 
| all types of business establishments 
0 appreciate the work of the Council 
| desire to help. The Finance Commit- 
also reviews and approves the annual 
iget submitted by the several commit- 
; for their work. Last year’s budget was 
roximately $6,000, all raised by sub- 
ption. 

MEMBERSHIP COMMITTEE: to select the 
ups and organizations whose presence 
the Council would be representative of 
rge segment of the community. 


Accomplishments of Council 

ince its initial meeting, the Council has 
t monthly, with its various committees 
eting more often. Here are some of the 
igs that the Citizens’ Council has ac- 
aplished since its formation: 

.. It has developed a Speakers’ Bureau 
ich assigned over 300 speakers to fill 
agements in schools, clubs and associa- 
aS. 

2. It has organized and developed an- 
incements and script material on fire 


prevention which is now being used segu- 
larly by nine radio and three TV stations. 
The Council provided the motivation for 
the establishment of a five-minute daily 
round-up of Fire Department news, a bi- 
weekly television program called ‘Public 
Servant No. 1,”’ and numerous special TV 
and radio programs. 


3. The Council recommended the in- 
spection of the 1066 churches in the city 
which resulted in finding over 300 fire 
hazards, in addition to hundreds of in- 
stances of poor housekeeping. All of these 
were corrected. In 1951 there were 29 
church fires in Philadelphia; during the 
first three months of 1952 there were 15. 
This alarming increase brought about the 
inspection program and only 2 church 
fires occurred in the remaining 9 months 
of '52, a strong endorsement of the inspec- 
tion policy. 

4. The Council urged the Department 
to undertake Company inspections of all 
restaurants, taprooms, supermarkets, bowl- 
ing alleys and civic and community clubs. 
Over 6300 inspections disclosed over 5700 
violations of the code and existence of fire 
hazards. Prompt and vigorous action and 
follow-up with re-inspections by the Fire 
Marshal’s Office brought about a sharp 
decline in the incidence of fire in these 
establishments. 


5. The Council recommended the in- 
spection by the Fire Companies of all 
garages, filling stations and automobile re- 
pair shops. Some 3500 inspections dis- 
closed that 3200 had some type of viola- 
tion. Many were operating without the 
required licenses. Result, many thousands 
of dollars came in to the Licensing Divi- 
sion of the City, and by faithful and some- 
times relentless follow-up and re-inspec- 
tion, a sharp reduction in fires was effected. 
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Photo by Phila. Fire Dept. 


The director of "Public Servant No. |," a weekly fifteen-minute television show over 
WPTZ, explains to Captain William F. Strube and Deputy Commissioner Paul B. Hartenstein 
of the Philadelphia Fire Department some fine points in a rehearsal. 


6. It developed an extensive Fire Pre- 
vention Week Program and entered the 
NFPA Contest for the first time. Through 
a large committee of 100 leading citi- 
zens, the Week’s activities aroused great 
enthusiasm and interest among all Phila- 
delphians. We finished 4th in cities of our 
class, and while we were happy to be so 
honored, that’s not good enough. So this 
is a good place to write into the record a 
warning to New York, Chicago and Hous- 
ton that Philadelphia intends to do better, 
and someone, or all 3, will have to move 
over next year. The Council also entered 
the National Fire Waste Council competi- 
tion for the first time since 1946 and re. 
ceived an Honorable Mention Award in 
cities of our class, which pleased us, but 
did not satisfy us. 


7. The Council developed plans for the 
recruiting and training of a Reserve Fire 
Force for civil defense and emergencies. 


Over 400 have completed training and real 
progress has been made in establishing 
this vital phase of our fire defense. 


8. It recommended to the Fire Depart- 
ment that the Fire Marshal’s Office make a 
survey of fire prevention measures and fire 
protection facilities afforded the national, 
state and city shrines, historical documents, 
museums and places of public interest in 
Philadelphia. 


Emphasis on Fire Origins 

9. The Council recommended that the 
Fire Marshal's Office, under Chief Haas’ 
direction, intensify investigations of causes 
of fires with the purpose of more definitely 
tracing fire origins. At the time of this 
recommendation, 59% of the fires in 
Philadelphia were reported as “cause un- 
determined.” This figure has since been 
reduced to approximately 15% of the 
city’s fires. 
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10. It recommended a campaign to re- 
duce the incidence of Christmas tree fires; 
a ban on highly flammable Halloween 
masks, a ban on certain hair spray prod- 
ucts; and the confiscation and destruction 
of fireworks shipped into the city from 
out-of-state sources. All these items we are 
sure saved lives and property damage. 

11. Lastly, the Council assisted in the 
establishment of a course in arson investi- 
gation for members of the Fire Marshal's 
Office. This course was conducted by an 
instructor from the National Board of Fire 
Underwriters and has already produced ex- 
cellent results. 


Present Council Projects 
Here are some of the things that the 
Citizens’ Council is working on at the 
present time: 
1. The development of a plan of action 
so that the fire-fighting resources of private 


industry can be used in cooperation with 
the regular fire-fighting service in the event 
of emergency or disaster. 


2. Cooperating with a Committee of 
Psychologists from the University of Penn- 
sylvania and Temple University, and staff 
members of the Public and Parochial 
schools of Philadelphia, who are conduct- 
ing a study of the psychological aspects of 
the false alarm problem. Permission has 
been granted by the Municipal Court for a 
detailed study of the case records of all 
juveniles apprehended within recent years 
to determine patterns of behavior and en- 
vironment. It is contemplated that as a re- 
sult of this study, there will be controlled 
experiments conducted in the schools of 
the city which, it is believed, will provide 
some key to this serious and annoying 
problem. The seriousness of the problem 
is apparent when I point out that 43% of 
all our box alarms are false. 


Photo by Phila. Fire Dept. 
Lieutenant Joseph Costello broadcasts his 
daily program titled "Fire Alarms" over WIP. 


3. They are working on the recruitment 
of a three-thousand man Reserve Fire 
Force. 


4. Organizing in all of our schools a 
Junior Fire Department. This program is 
being supplemented by instruction for 
school children in fire prevention, inte- 
grating this subject with their science, cur- 
rent events and other classes. In addition, 
a special detail of members of the Fire De- 
partment maintains a regular schedule of 
visits to all schools in the City to speak 
before assemblies and classes and super- 
vise fire drills. 


Long Range Objectives 


Here are some of the Council's long 
range objectives: 

1. To make our community a safer, bet- 
ter one for all our citizens through support 
of the Fire Code and support of the plans 
to strengthen it. 

2. To strengthen our economic com- 
munity by reducing industrial fires. 

3. To encourage business expansion and 
new business to locate in Philadelphia by 
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promoting better fire experience for the 
city. 

4. To conduct a vigorous educational 
program on an individual basis, using all 
available visual aids and modern acces- 
sories. 

After working closely for the past 16 
months with the Citizens’ Council on Fire 
Prevention as its Chairman, and spending 
approximately 16 hours every day of the 
week in trying to find solutions to this vex- 
ing problem of fire prevention, I have ar- 
rived at some pretty firm conclusions 
which the members of Council share with 
me. Some of these I would like to pass on 
to you. 


Personal Observations 
I think the same inhibitions and the 
same devotion to the discredited theory of 
“We've always done it that way’’ hamper 
the work of the Fire Department in con- 
nection with fire prevention just as much 
as they seem to hamper and sometimes 
stagnate other activities of the Fire Depart- 
ment. I believe that we have allowed our 
thinking on fire prevention, as well as the 
tools and techniques we use in fire preven- 

tion, to become too standardized. 


I am convinced that we must direct our 
fire prevention activities in such a way as 
to give the largest possible group of our 
citizens a sense of participation in the pro- 
gram, in contrast to carrying out a pro- 
gram for their benefit but without their 
exercise of the responsibilities, labors and 
credits which go into it. 

Generally speaking, we in Philadelphia 
are presently using the standard techniques 
of ‘favorite week’’ promotions, coupled 
with periodic intensified inspection proj- 
ects which are normally the duty of Chief 
Haas, our Fire Marshal, the year round. 
Full credit must be given the ingenuity, 


enthusiasm and imagination expended by 
our several committees on these programs. 
The development of special devices, stunt 
promotions, exploitation by press, radio 
and TV, community-wide observances, and 
other ideas, have been and continue to be 
in the finest tradition of the effective use 
of advertising. The tremendous volume of 
literature, pamphlets, posters, and book- 
lets which have been prepared and dis- 
tributed cannot help but have their influ- 
ence — whether they bring about a realiza- 
tion of the existence of fire hazards or are 
treated merely as casual reading material. 
The point which the fire statistics of Phila- 
delphia themselves establish, however, is 
that these things, effective as they are, and 
they must continue, do not arrest fires; 
they do not wipe out the cause of fire; they 
do not put an end to the loss of life each 
year because of needless fires. And I sus- 
pect that Philadelphia’s experience in this 
regard is not unique. 


What, then, is the answer to this per- 
plexing problem? Believe me, I do not 
profess to know, but I do believe that some 
of the things we are doing in Philadelphia 
provide a starting point to arrive at some 
answers. Basically, I believe that we must 
develop the widest kind of active participa- 
tion among all of our people in this busi- 
ness of fire prevention, and this participa- 
tion must also extend to all the Fire De- 
partment personnel. 


F. D. Inspections 


The Philadelphia Fire Department's 
participation has been largely in the field 
of Company inspections. The effective 
work which 103 companies, operating on 
2-way radio, can accomplish in effecting 
mass compliance and city-wide interest in 
fire prevention is, as most of you know, 
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Photo by Phila. Fire Dept. 


Captain William F. Strube interviews Lieutenant Marsh of Engine Company No. 4 as 
WPTZ did a program of "Public Servant No. |" on Walnut Street in front of their studios. 


astounding. They can accomplish in days 
what it would take a normal inspectional 
staff months to achieve. While this is not 
the only way in which the Companies can 


participate in fire prevention activities, it is 
one of the most effective ways. 

As a result of recent Company inspec- 
tions, the owners of 10,848 establishments 
participated in a concentrated program of 
education on their fire prevention respon- 
sibilities; cleaned up their own backyards; 
came to know the Fire Code of the city as 
it applied to their businesses; and talked 
about this fire prevention effort to upwards 
of 100,000 people in their families or their 
associates in business. On the other hand, 
the 3,000 firemen who worked on this in- 
spectional effort under Chief Hink’s splen- 
did leadership developed a better appre- 
ciation of another of the important func- 
tions of the Fire Department and gained 
valuable knowledge of their community 


and local areas. The general public was 
made aware of this effort through the 
press, radio and TV, and through the cor- 
rective actions which were ordered in 
6,422 places. All this is worth while, but 
it doesn’t get to the heart of the matter in 
the way I believe we should. 


Must Personalize Fire Prevention 


I am convinced that if we are to advance 
in fire prevention we must personalize the 
problem. We must cast off the old and 
over-standardized high-pressure publicity 
methods. We must get down to grass roots 
by working with the individual. We must 
educate him, examine him, and like all 
good teachers, encourage him to practice 
fire prevention at a// times. 


In developing the methods of educating 
the individual in fire prevention principles, 
we might be able to learn a good deal by 
observing some of the remarkable accom- 
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plishments in other fields. Is there anyone 
who does not know that Wheaties make 
champions? Is there anyone who does not 
know that the “Doggie in the Window” 
has a waggily tail? They probably have not 
found out how much the doggie cost, but 
they sure know that it has a waggily tail! 


Yet, these same people either do not 
know, or do not care, that smoking in bed, 
to name only one of many hazards, is one 
of the principal causes of fires. It is our 
job to see that they know, that they care, 
and that they act accordingly. 


Home Inspections Vital 


We must also advance in our methods 
of enforcement. Approximately 80% of 
all fires, as you know, are in homes; and 
yet in many of our communities we can 
not go into homes to inspect them for fire 


hazards. I advocate that we re-examine 
these laws so that we might be able to go 
into homes for the purpose of pointing out 
fire hazards when, as, and if they exist. Of 
course, safeguards will have to be provided 
so that the right to inspect to prevent fires 
can never, and wil] never, be misused, but 


the toll of death and destruction from fire 
in the home warrants this advancement in 
our procedural attack on fire. We quaran- 
tine homes when disease appears to pre- 
vent epidemics! Why should not we 
quarantine homes against the epidemic of 
fire by requiring the correction of defi- 
ciencies within the home before fire breaks 
loose and the fire epidemic runs rampant. 


In closing, let me say that the Citizens’ 
Council on Fire Prevention of the City of 
Philadelphia is enthusiastic about its mis- 
sion. Collectively and individually the 
members are eager to be of help to the 
Philadelphia Fire Department in its fire 
prevention efforts. The Philadelphia Fire 
Department is grateful for their interest 
and support. With it, the Department can 
accomplish great things. Without it, it 
would be a frustrating battle. 


Hobbs, the great Philosopher, once said: 
“Gratitude is a lively sense of favors yet 
to come.” Perhaps that’s why we are grate- 
ful for what this Citizens’ Council has 
done and is doing. We have not only a 
lively sense, but a hopeful sense of what 
they can do in the future: for the favors 
that are yet to come. 
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Ford Is Fire Conscious* 


By J. E. Patten, Supervisor 
Plant Protection Section, Ford Motor Company 


We, of the Rouge area, Ford Motor 
Company, were very proud to have won the 
Grand Award this year in the Industrial 
Division of the NFPA sponsored Fire Pre- 
vention Week Contest. This article is an 
informal report of the activity of our em- 
ployees whose interest and efforts toward 
fire safety earned this award. 


In 1951 when the NFPA Annual Meet- 
ing was held in Detroit many NFPA mem- 
bers accepted the Company’s invitation and 
visited some of our facilities at the ‘Rouge’. 
For the benefit of those who have not seen 


*Based on a talk given by Mr. Patten during 
a Symposium on Industrial Fire Prevention 
Week Programs at the NFPA 57th Annual 
Meeting, Chicago, Illinois, May 18-22, 1953. 


the “Rouge”, I would like to tell you 
briefly what we have there. 


The ‘Rouge’ area, hub of the Com- 
pany’s production, is the world’s largest 


NFPA General Manager Percy Bugbee pre- 
senting the author with the 1953 Grand Award 
in the Industrial Division Fire Prevention Week 
Contest. 


The “Rouge” area covers approximately 1,200 acres 


over 61,000 persons. This view, with the 
manufacturing area. 


41 


Ford Rotunda in 
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single industrial unit. It covers approxi- 
mately 1,200 acres and employs over 
61,000 persons. It is the only manufactur- 
ing operation anywhere that can complete 
within its gates the whole process of Con- 
verting ore into steel and steel into auto- 
mobiles. Along with the overwhelming 
array of coke ovens, blast furnaces, open 
hearths, steel mills and automotive plants, 
there is a paper mill and a glass factory that 
puts out enough glass in a year to stretch a 
sheet four feet wide from New York to 
New Orleans. The ‘‘Rouge”’ could supply 
all the homes in Boston with electric 
power. It uses more than 538 million gal- 
lons of water each day, which is more than 
the cities of Detroit, Washington, and Cin- 
cinnati combined. 


Five divisions of the Company conduct 
operations in the ‘Rouge’’ area, which con- 
tains 90 separate buildings with a total of 


more than 15 million square feet of floor 
space. It is the cornerstone of the vast Ford 
industrial empire and a living monument 
to its founder, Mr. Henry Ford. 


Fire Protection at the “Rouge” 


The fire protection unit in the ‘‘Rouge”’ 
area is a part of the Manufacturing Services 
Division which provides integrated serv- 
ices to the manufacturing plants in the 
area. In our fire prevention program we 
deal directly with the Industrial Relations 
Departments of each division and with 
local plant management, which respectively 
are responsible for fire safety. Here are 
some of the things we have done to organ- 
ize our ‘Fire Team”: 


1. We have a full time fire fighting 
force of 98 men, trained and equipped to 
provide fast and efficient service to every 
part of the “Rouge.” 


Inter-plant competition was spurred by exhibits such as this one erected by the Glass 


Plant featuring Mrs. O'Leary's Cow. 
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FORD IS FIRE 


CONSCIOUS 


Another exhibit designed to make Ford employees fire conscious features the proper selec- 
tion of fire extinguishers. Note stenciling on extinguishers defining their proper usage. 


2. Twenty-three hundred supervisors 
have been given a training course in fire 
prevention which has included training in 
the use of fire extinguishers, how to recog- 
nize industrial fire hazards, and what to do 
in the event of a fire. 

3. More than one thousand welders and 
burners have attended similar fire preven- 
tion classes with additional emphasis placed 
on the special fire hazards of their work. 

4. Fire precautions to be taken in set- 
ting up cutting and welding operations 
were also taught to about 630 maintenance 
Supervisors in a special course. 

5. More than thirty thousand hourly 
employees whom we call “Minute Men” 
were given training in fire safety funda- 
mentals. A ‘‘Minute Man” card, signed by 
the respective Plant Manager, was issued to 
each employee upon completion of the 


course certifying that he had received first 
aid fire fighting training. This program 
developed a great deal of interest in fire 
fighting and fire prevention in the plants, 
and “Minute Men” vie with each other in 
extinguishing training fires. Fifty-nine 
times last year, fire apparatus responded to 
legitimate fire alarms only to find, upon 
arrival, a group of smiling employees who 
had a lot to say about how they had put out 
the fire! 


6. In an effort to organize trained ‘‘Min- 
ute Men’ mote effectively, 364 fire bri- 
gades were formed with a Supervisor 
directing the activities of nine “Minute 
Men.” Each man in the brigade is assigned 
a specific duty in accordance with standard 
practices such as turning in the alarm, etc. 


7. A plant Fire Warden program was 
inaugurated to stress the fact that respon- 
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sibility for fire prevention lies with the 
individual plants which comprise the 
“Rouge.” Each plant appointed a super- 
visor as Fire Warden to coordinate local 
fire prevention programs, conduct self 
inspections and reduce fire hazards. Month- 
ly meetings of the plant Fire Wardens are 
conducted by the Fire Chief to discuss 
problems and disseminate informational 
material. Educational films are shown at 
the meetings, and the Fire Protection Unit 
maintains a lending library of fire preven- 
tion books and magazines for plant per- 
sonnel. 

8. Fire prevention films are shown to 
plant employees in lunch rooms to main- 
tain interest. 

9. Our private telephone system has 
more than 5,200 instruments. To facilitate 
notifying the Fire Station, the dial tag on 
each instrument contains our emergency 
fire department number. 


10. Each month a fire experience report 
is prepared showing monthly and year to 
date comparisons with the previous year 
for each division in the “Rouge.” The re- 
port also includes an analysis of fires by 
type, and news concerning fire prevention 


activities. It is distributed to about 75 
members of management in the area. 

11. Monthly fire inspections of each 
plant are conducted by the Fire Protection 
Unit, and periodic inspections also are 
made by the Factory Insurance Association. 


Fire Prevention Week Activities 


Fire Prevention Week has been observed 
in the “Rouge” annually for many years. 
Each succeeding year has seen these activ- 
ities increase. In 1951, we encouraged the 
local plants to set up displays and ten of 
the plants cooperated. The displays con- 
sisted of groups of fire extinguishers with 
ptinted instructions on how to use them 


and the types of fire on which they were 
most effective. Posters were placed through- 
out the buildings. We suggested that the 
NFPA pamphlet, “Don’t Burn Up Your 
Pay Check,” be passed out to employees in 
pay envelopes. Various plants ordered a 
total of 48,000 of these handouts. Our 
1951 entry in the national contest was 
awarded eighth place. 


In September of 1952, Fire Prevention 
Week was announced to all divisions of 
the Company by an executive communica- 
tion from the central Industrial Relations 
staff. It encouraged participation as a 
“means of safeguarding Company em- 
ployees, property and operations from fire.” 
The communication also announced the 
NFPA contest. This was followed shortly 
by a similar promotional communication 
from the Fire Control Director of the Com- 
pany. Suggested activities for Fire Preven- 
tion Week in ‘‘Rouge”’ area plants were in- 
cluded in our monthly fire experience re- 
port for September. We recommended 
that each plant: 

1. Develop a definite program. 

2. Display fire prevention posters on 
bulletin boards, windows, industrial trucks, 
etc. 

3. Plan exhibits around a fire preven- 
tion slogan and display them at prominent 
locations. 

4, Distribute with all pay envelopes 
during Fire Prevention Week the NFPA 
folder, ‘Put That Fire Out.” 

5. Use Fire Prevention Week stickers on 
all correspondence. 

6. Conduct a general clean up campaign 
to emphasize the importance of good 
housekeeping. 


Each Division Industrial Relations De- 
partment then made announcements to 
their management personnel and began 
planning their programs. An article on 
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FORD IS FIRE CONSCIOUS 
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The Ford fire protection unit had this display to impress upon their personnel the connec- 
tion between fires and their jobs, wages, homes and lives. 


Fire Prevention Week was published in the 
plant newspaper, September 26, and was 
followed by articles in the next three week- 
ly issues. 


Inter-Plant Competition 


In order to stimulate interest in exhibits, 
we announced that a bronze plaque would 
be awarded to the plant or activity within 
the ‘Rouge’ area whose Fire Prevention 
Week exhibit was adjudged the most out- 
standing by our committee. We found that 
this competition was an important factor in 
developing participation and __ interest. 
There was a total of twenty plant exhibits, 
and some of the plants put considerable 
effort and expense into them. 


The Glass Plant sent a truck 85 miles to 
Michigan State College at East Lansing for 
a life sized dummy cow to use in their, 
“Mrs. O’Leary’s Cow’, exhibit. Others 


purchased or borrowed manikins from de- 
partment stores. The Dearborn Engine 
Plant Fire Warden spotted a house de- 
stroyed by fire and purchased the burned 
furniture to use in a display. 

The Dearborn Assembly Plant mounted 
a pubiic address system and a fire preven- 
tion exhibit on a stake truck which was 
driven in and around their plant, where 
the Fire Chief spoke to employees about 
fire prevention. 

A continuous fire prevention movie was 
shown in the main aisle of the Motor Plant, 
and a mobile hand fire pumper used in 
Plymouth, Massachusetts in 1836 was bor- 
rowed from the Greenfield Village Mu- 
seum in Dearborn, Michigan to include in 
the display. 

Officers and firemen constructed a model 
factory and home for an exhibit 12 feet 
wide and 12 feet high which was placed 
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TO Peer eLecrmcat 


Another display designed to make Ford employees fire conscious. The old pumper, orig- 
inally used in Plymouth, Mass. in 1836, was borrowed from the Greenfield Village Museum in 


Dearborn for Fire Prevention Week. 


outside the fire station. The model home 
was pattially burned with a blow torch to 
show the results of fire. Doll house furni- 
ture, rubble, a stretcher and victim, am- 
bulance, police car and fire fighting equip- 
ment made the scene realistic. 

Three staff department executives acted 
as judges. After visiting all the exhibits, 
they gave the award to the Manufacturing 
Services Building. The plaque was pre- 
sented to Mr. K. D. Cassidy, General Man- 
ager of the Manufacturing Services Divi- 
sion, by Mr. Del Harder, Vice President 
of Manufacturing Operations. 

During Fire Prevention Week more 
than 2,000 posters were displayed in the 


“Rouge” area. We distributed 60,000 
NFPA pamphlets, “Put That Fire Out’, 
and 16,000 other handouts. Fifteen thou- 
sand NFPA Fire Prevention Week stickers 


were used on intra company communica- 
tions. We feel it was the most successful 


Fire Prevention Week in our history and 
that all of our employees were alerted to 
the importance of fire safety. 


We at Ford feel that our accomplish- 
ment in 1952 resulted chiefly from two im- 
portant factors. First, the complete support 
of our fire safety program by all levels of 
management and, second, genuine interest 
in fire safety on the part of employees. 
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Misinterpretations In Fire Protection* 
By A. J. Steiner, Engineer 


Fire Protection Dept., Underwriters’ Laboratories, Inc. 


We have been hearing considerable criti- 
cism of building and fire safety codes with 
particular emphasis on the antiquity of 
specifications for structures and devices, re- 
sulting in considerable misunderstanding 
and wrong conclusions. In an analysis of 
the criticisms, it is not uncommon to find 
suggestions for the use of new, novel, and 
untried materials and devices which com- 
ply with the strength and utility require- 
ments under normal use conditions, as well 
as architectural aesthetics, but without re- 
gard to safety under fire exposure condi- 
tions. Also the analysis shows that terms 
used in simple reference to materials, de- 
vices, and structures have no definite mean- 
ing which leads to misinterpretations as to 
fire resistance and fire performance. 


Simple words such as concrete, plaster, 
asbestos, noncombustible, ‘‘fireproof,” and 
fire retardant all are commonly used in 
building and safety codes and specifica- 
tions. These words have no meaning in the 
field of fire protection unless they are de- 
fined wherever they are used. Dictionary 
definitions do not provide the necessary in- 
formation to the authorities whose duties 
are to enforce compliance with specifica- 
tions in the erection and maintenance of 
buildings. These terms are used loosely 
thus contributing to misunderstandings. 


Materials Plus Their Assembly 


It has been generally accepted that a 4., 
6., or 8-inch concrete wall or floor will per- 
form under fire exposure conditions to jus- 
tify a 2-, 3-, or 4-hour rating. This may be 
so, depending on a number of details other 
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than the fact that it is concrete and of a 
specific thickness and strength. The type 
of aggregate used and the quantity of ce- 
ment are important in the fire retardant 
ratings. The location of the reinforcements 
in relation to the surface exposed to fire is 
even more important. Actually, to obtain a 
structure to provide you with what you want 
from a fire protection viewpoint, it is nec- 
essary to specify all details of assembly as 
well as the kind of materials to be used, 
and it also requires proper supervision to 
assure that the assembly specifications have 
been complied with. I have seen a struc- 
ture made of materials generally accepted 
as a 3-hour fire retardant fail in one hour 
because of improper location of parts or 
improper handling of ingredients used. 


Along the same lines a considerable mis- 
understanding exists in referring to con- 
crete, cinder, or other cement blocks or 
tiles. All 8 by 8 by 16-inch concrete blocks 
look alike from the external appearance as 
to size and dimensions but if you look 
closely you will find that the thickness of 
the walls or the size of the core spaces, 
which is the hollow part of the block, varies 
considerably. This detail and the type of 
materials used in the block may vary the 
fire resistance from 1 to 4 hours. 


Another example; when referring to so- 
called asbestos pipe covering or insulation, 
do you get what you expect? Serious fires 
have occurred in pipe and elevator shafts 
where the pipes had “asbestos covering.” 


*Based on a talk presented at the 57th An- 
nual Meeting held in Chicago, Ill., May 18-22, 
1953. 
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In Underwriters’ Laboratories tests, flames 
have been observed coming from steel fire 
doors insulated with asbestos sheets. The 
flames were created by the combustible con- 
tent in the asbestos insulation! Unfortu- 
nately producers of these products may 
refer to them as asbestos products as long 
as at least 51 per cent asbestos material is 
used in its manufacture. 


Defining Combustibility Difficult 


This leads us to consider the definitions 
of words such as “combustible” or “non- 
combustible” used in connection with ma- 
terials. The common impression that a 
combustible material is that which will 
burn, and noncombustible that which will 
not burn, expresses nothing. A wet piece 
of wood won’t burn but it is still a com- 
bustible material. These are relative terms, 
and definite understanding as to severity of 
fire exposure, as well as to the conditions 
of burning, must be stated when such words 
are used to specify a given material. One 
building code defines noncombustible ma- 
terial as follows: ‘Any material which will 
neither ignite nor support combustion in 
air at a temperature of 1200°F. during an 
exposure of five minutes in a vented tube 
or crucible. . . ."’ On the other hand, a 
famous Chicago fire chief defines noncom- 
bustible materials as “cast iron under 
water.” 

How combustible or noncombustible can 
a material be? Some materials will burn 
faster than others under the same condi- 
tions of exposure. 


Would cinder concrete containing 35 to 
55 per cent coal be considered combustible? 
Is a plastered wall with paper applied on its 
surface considered combustible? Paper and 
coal will support combustion, but used 
properly, they will not produce any signif- 
icant contribution to fire spread or fuel to 


existing fire nor reduce the fire retardant 
rating of a given structure. When a speci- 
fication states that a structure should be 
made of noncombustible material, it is im- 
practical to interpret the meanings >f such 
specifications without additional im, :ma- 
tion. Actually, the best minds in the co. o- 
try assembled in organizations such as 
American Society for Testing Materials, 
American Standards Association, and the 
National Fire Protection Association have 
tried many times to define the terms ‘‘Com- 
bustible’’ and ‘“‘Noncombustible’” as used 
in specifications but thus far no simple def.- 
inition has been found. Of course, this 
seems ridiculous but given some thought, 
it is a very complicated assignment. 


Must Specify Full Data for" Fireproofing" 

It is not uncommon to refer to specific 
thicknesses of materials for the fireproofing 
of structural building members. For ex- 
ample, if plaster is specified it is very mis- 
leading without knowing, in addition to 
the thickness, the kind of plaster base used, 
that is whether it is metal lath, or building 
boards, and what kind. How is the plaster 
base held in position; should it be furred 
away or suspended a certain distance from 
the building member to be fireproofed; 
what kind of plaster is used—gypsum, 
lime, or cement plaster; what type of aggre- 
gate is used—sand, perlite, or vermiculite, 
and in what proportions? Also when the 


plaster is applied, the thickness and quan- 


tity of back plaster may be important. To 
obtain the fire retardant rating you desire, 
all these details are essential and not to 
simply specify a plaster of a given thickness. 

Underwriters’ Laboratories, Inc. classi- 
fies columns fireproofed with plaster as 2., 
3., and 4-hour fire retardants. All these 
columns when plastered and completed 
look alike and the materials used may be the 
same, except that the 2-hour column differs 
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from the 3-hour column by the plaster pro- 
vided on the back of the lath in the space 
between the column and the metal lath; 
also, the 4-hour is the same as in the 3-hour 
column, except that the thickness of the 
plaster on the surface of the lath is in- 
creased 14 inch. In these examples the 
thickness of the plaster is effective in the 
difference of the 2-, 3-, and 4-hour ratings 
provided all other details previously re- 
ferred to are properly complied with. 

It is not uncommon to hear reference to 
structures made of metal, cement, asbes:os 
and other similar materials as being fire 
resistant, fire retardant or fireproof. Fig- 


ures 1 through 4 are replicas of buildings 
to demonstrate the behavior of such mate- 
rials under fire exposure conditions. The 
materials used in the construction of these 
models are what might be described ‘‘non- 
combustible” in the sense that they will not 
burn and will not be consumed by ordinary 
building fires. While fire will not spread 
on the surfaces of such materials, they may 
have very little value in retarding the 
spread of fire from the area where the fire 
originates to adjacent areas (intended to 
be protected by the “noncombustible” 
walls, partitions, and floors) unless insula- 
tion is provided in an effective manner. 


Figure 1. A gas flame in the right room of this model house did not ignite the uninsu- 
lated noncombustible materials used in the construction of the structure but combustible ma- 
terial stored against the opposite wall ignited. It is thus illustrated that the mere use of non- 
combustible materials will not qualify a structure as being fire resistive. (See Figure 2.) 
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Figure 2. No fire developed in the combustible materials in this test fire since the parti- 


tion, ceiling and back wall of this otherwise identical model 


house were insulated noncom- 


bustible assemblies, properly constructed and installed. (See Figure |.) 


These structures, properly constructed, 
should serve the dual purpose of keeping a 
fire from spreading on the surfaces of the 
room where the fire originates and also 


preventing a fire from spreading through 
the wall. 


The model shown in Figure 1 has a 
dividing partition, ceiling and back wall 
made of a material which may be referred 
to as “noncombustible” since it will not be 
consumed by ordinary building fires. A 
fire is simulated by a gas flame burning in 
the right-hand compartment. It will be 
noted that flame is evident issuing from 
the box being lifted in the left compart- 


ment. This illustrates that while the fire 
does not ignite or spread on the surface of 
“noncombustible” walls or ceiling, ‘‘com- 
bustible’”’ material stored against the oppo- 
site side of the wall ignites. In other words, 
in spite of the fact that the wall or parti- 
tion does not burn, sufficient heat passes 
through it to ignite readily the ‘‘combus- 
tible’’ material adjacent thereto. 


Similar errors are made when valuable 
records and papers are stored in unin- 
sulated steel files or boxes which are some- 
times referred to as ‘‘fireproof’ boxes or 
safes. The heat of an external fire may 
readily ignite the papers, currency or other 
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valuables on the inside of a ‘‘noncombus- 
tible’’ uninsulated container. Structures of 
this kind can be insulated to prevent ready 
passage of heat but the materials used and 
their methods of assembly are very impor- 
tant and full knowledge of the problem is 
required. Generally to find out whether 
the structure is properly insulated, it is 
necessary to conduct fire tests. There are a 
number of good insulating materials avail- 
able but if they are not properly used the 
structure may be nearly as bad as the unin- 
sulated structure. 


Figure 2 shows what happens, or does 
not happen, in a properly erected and in- 
sulated structure. The uninsulated patti- 
tion, ceiling and back wall has been re- 
placed by insulated noncombustible assem- 


blies. The fire and the combustible mate- 
rial placed against the opposite side of the 
partition are exactly the same as in Figure 
1. As is shown, while the fire in the right 
compartment burned for a considerable 
time there was no increase or spread of fire 
either on the side where the fire originated 
or on the other side of the partition. Proper 
construction and installation of effective 
assemblies accomplished this result. 
Method of Assembly Important 

It is unfortunate that the degree of fire 
protection provided by structures under fire 
exposure conditions is sometimes judged 
by the material used without regard to the 
methods of assembly, as I previously ex- 
plained. In tests conducted at Underwrit- 
ers’ Laboratories, Inc. and substantiated by 


Figure 3. Flames are visible in the combustible materials in the left compartment as the 
dividing partition, while noncombustible, was improperly assembled. 
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field fire experience, it has been demon- 
strated that fire protection provided by a 
structure is dependent, not only on the ma- 
terial from which the structure is made but 
also on how these materials are assembled. 
A structure may distort, buckle, and bulge 
due to varied stresses created during a fire 
exposure. These stresses are created by 
temperature variations developed in a 
structure under fire exposure conditions 
and may cause structural failure. Also, im- 
proper assembly of these materials may 
result in excessive temperature transmis- 
sion. Untried methods used to assemble 
proper kinds of material sometimes de- 
velop weaknesses under fire exposure con- 
ditions and flame or heat spread through 
such structures is often nearly as severe as 
if no insulation was used. 


Figure 3 shows another model, just like 
Figure 2, except that the insulated parti- 
tion material in the dividing partition is 
improperly assembled. Again, the combus- 
tible material placed against the partition 
on the side opposite the fire source ignited 
nearly as quickly as in Figure 1 where the 
partition was uninsulated. 


The misunderstanding in the use of 
words has been further extended by pres- 
ent day changes of occupancy. Some years 
ago a metal working plant was not con- 
sidered as a hazardous occupancy but grad- 
ually dip tanks containing hazardous liq- 
uids have been introduced as well as drying 
ovens and pressure-operated machines with 
hazardous liquids under high pressure. It 
is not uncommor these days to hear of a 
serious fire in a factory fabricating metal 
parts. The reference to metal working 
plants as low hazard occupancies can lead 
to serious misunderstanding and serious 
consequences unless recognition is given to 
the equipment in such plants, which may 


establish certain metal workers as high 
hazard occupancies. 


Sometimes these hazards are protected 
by portable extinguishers. Here again, 
the word “extinguisher” has no meaning 
unless the proper type of extinguisher is 
specified. The use of improper extinguish- 
ers may create additional hazards. Water 
or soda-acid extinguishers for a fire in 
plants such as described are sometimes 
sufficient. In some cases, for example, a 
dip tank should be provided with foam 
type or dry chemical extinguishers, while 
for other conditions CO, and vaporizing 
liquids would be satisfactory. But again, a 
definite understanding of what is desired is 
necessary to obtain the efficiency being 
sought. It is not sufficient to say an extin- 
guisher should be provided. It is necessary 
to say what kind, where and how installed. 


Beware of Incomplete Testing 


Regulatory authorities are bombarded 
with requests to accept certain materials 
and assemblies with which they are not 
familiar and vendors produce data to show 
that their product will perform as required 
by certain regulations. It is not uncommon 
that such data may consist of testimonials 
from fire chiefs, safety department officials, 
etc. based on personal views and fire per- 
formance data on samples of matchstick 
size or on samples differing from those 
produced commercially. The results by 
varying test procedures are just as mislead- 
ing and confusing as unqualified reference 
to words and terms previously discussed. 
The significance of test results must be 
based on a definite understanding as to test 
procedure and the identity of the product 
tested. If a device or structure has a fire 
retardant rating, this rating must be based 
on tests conducted in accordance with spe- 
cifically established test procedures by 
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Figure 4. In these two models, combustible partitions were substituted for the noncom- 
bustible assemblies used in the other models. The model on the left had thin partitions which 
transmitted fire quickly and on which rapid surface spread occurred. The thicker wood used in 
the model to the right held the fire for a longer period. 


organizations qualified to do such work. It 
is unfortunate that if the size and condition 
of the sample tested and the severity of fire 
and the methods of measuring temperature 
are not the same, it is possible to get a wide 


variation in results. The reliability of the 
organization conducting the tests and the 
test method used are very essential. With 
these precautions fully satisfied, the ratings 
may be worthless if the product or struc- 
ture being considered for acceptance does 
not comply with the specifications of that 
tested. Many products cannot be correctly 
identified unless they have been inspected 
at the time they are manufactured and dur- 
ing erection. A test report has no signif- 
icance if you are not considering the same 
product or structure described in that 


report. 

in Figure 4 we have substituted combus- 
tible partitions for the noncombustible 
assemblies previously used. The only dif- 
ference in the two models shown is that the 
material in one (right side) is considerably 


thicker. The exposing fire is of the same 
severity. Please note the flame spread 
on the surface of the combustible parti- 
tions, where the fires originated. This did 
not occur on the noncombustible parti- 
tions. Also, please note that in the 
structure where the walls are thin (left 
side), the spread of fire through the parti- 
tion is practically the same as the unin- 
sulated noncombustil le partition (Figure 
1). However, in the other building where 
the partition is considerably thicker 
(right) the protection through the wall is 
greater. But please be sure to note the 
additional hazard created in the room 
where the fire originated. 


Words used in specifications and test 
ratings referred to are misunderstood espe- 
cially when their use and presentations are 
not on the same basis and, therefore, in 
order to overcome confusion which has 
been developing, it is essential that these 
terms and ratings be carefully scrutinized 
before definite decisions are made. 
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Symbolic of the fact that religious institutions are not immune from the ravages of fire, 
this cross stood atop the Hospice St. Cunegonde in Montreal where 35 lives were lost in the 


tragedy of June 15, 1951. 


Fire Safety in Religious Institutions* 


By J. Jules Lefebvre, Engineer 
L'Assurance Mutuelle des Fabriques de Québec 


In proportion to its population, there are 
probably more religious institutions in the 
Province of Quebec than in any other part 
of North America. This must not be taken 
as an inference that people are more relig- 
ious in Quebec but is mainly the result of 
the fact that a large number of our schools 
and the great majority of our colleges, 
orphanages, hospitals and old people's 
homes are owned and operated by religious 
orders. 

*Based on a talk presented by the author at 


the 57th Annual Meeting of the NFPA, May 
18-22, 1953, in Chicago, Ill. 
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The occupancies just mentioned will be 
referred to herein as religious institutions 
along with churches, convents, monasteries 
and seminaries. This attempt at sizing up 
some of the fite protection problems such 
institutions offer, although issuing from 
personal observations in the Province of 
Quebec, should not fail to bear certain sim- 
ilarities to the problems existing in count- 
less similar institutions wherever located. 

Fire makes no discrimination between 


countries and states nor between the prop- 
etties of one religious denomination and 
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the other. Even though we may believe 
that divine intervention and protection can 
be obtained through faith and prayer, we 
know from experience that faith must be 
supplemented by a great deal of human 
undertaking in our battle against the de- 
structiveness of temporal fire. If we thus 
acknowledge our share of the responsibili- 
ties, a self-examination will show that the 
progress achieved in reducing the number 
and extent of fires in religious institutions 
is unfortunately not commensurate with 
our increased facilities and technology. 


Are we to believe that, in the present 
generation, the science of fire protection is 
being drawn on to such an extent by the 
needs of unprecedented industrial develop- 
ments that we neglect less profitable assets 
like religious institutions? No! The con- 
sistent concern shown by the National Fire 
Protection Association and similar groups 
over the protection of lives and property in 
public and institutional buildings is ample 
proof to the contrary. The answer rather 
lies in a combination of factors, some inci- 
dental, like the location and the construc- 
tion of the buildings, others characteristic, 
like the very nature of the occupancies and 
the disposition of the administrators. 


A brief review of these conditions as 
studied in nearly two thousand institutions 
should bring into better light the complex- 
ity of the question and permit us better to 
understand why a more rapid advance in 
its solution has not been explained. 


Fire Safety Influenced by Location 

Any consideration of the location of a 
building immediately calls one’s attention 
to the fire safety laws applicable and to the 
public fire protection available in the local- 
ity where it is situated. 


Large communities usually have a build- 
ing code of some sort which establishes the 


minimum requirements under which struc- 
tures may be erected and a fire prevention 
code regulating the fire-safe usage of these 
structures. Such ordinances are aimed at 
safeguarding the welfare, health and lives 
of the citizens. The value of our municipal 
building and fire protection codes and the 
degree to which they are enforced vary 
greatly from one city to the other. In some 
instances, civic authorities maintain a staff 
of building inspectors to supervise the ob- 
servance of the regulations adopted by their 
council, but in most communities even a 
building code is nonexistant. Many of our 
religious institutions are located in towns, 
villages and rural areas where the only 
building rules are those of the builders. 


In Canada, laws regarding the safety of 
the public are the responsibility of each 
Provincial legislature. The Public Building 
Act in Quebec regulates the installation, the 
use and the maintenance of public build- 
ings under which category come all relig- 
ious institutions. It outlines the duties and 
powers of appointed inspectors vested with 
extensive authority in the performance of 
their functions. It has a wide enough scope 
and a high enough degree of adaptability 
and contains special but not preferential 
provisions for places of worship. 


The task of the inspectors commissioned 
to enforce this provincial law is a difficult 
and delicate one. It calls for men who must 
be qualified not only in the art of safety 
and fire prevention but who should also be 
imbued with superior judgment and the 
ability to obtain compliance with their de 
mands through persuasion rather than 
through compulsion. For, however much 
law conformance and public safety are to 
be sought and promoted, prosecutions are 
always distasteful and should be resorted 
to only as a last means. The ability of in- 
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spectors to induce people to carry out im- 
provements voluntarily is always desirable 


and especially so in their contact with relig- 
ious institutions, where religion is held in 
reverence and the clergy must be treated 
with the greatest respect. 

Our religious administrators do not 
think themselves immune from legal pro- 
ceedings nor do they exploit the respect 
due to their position in order to ignore the 
safety measures recommended. But, due to 
the inevitable shortcomings of the legisla- 
tion and variance in the interpretation of 
its terms, and due, also, to some degree of 
forbearance on the one hand and of reluc- 


Bier 


tance on the other, many faulty or hazard- 
ous conditions remain unrectified. For in- 
stance, the installation of sleeping quarters 
and dormitories on the top stories of com- 
bustible buildings having three, four and 
five stories in height is a nearly universal 
practice in orphanages, boarding schools, 
convents and others. When there is no 
automatic fire protection or detection pro- 
vided, nor even a night watch service in 
operation, the life hazard assumes such 
magnitude as to render imperative unlim- 
ited cooperation from all parties in its cor- 
rection. Yet, such conditions persist in 
hundreds of institutions. 


In a daytime fire in a large city (Montreal), 35 persons lost their lives! This disaster 


occurred at the Hospice St. 


unegonde, June 15, 1951. Twenty-eight aged women were 


trapped in their rooms on the third, fourth and fifth stories of the unsprinklered stone and 
brick wood-joist structure built in 1886. Fire spread laterally through corridors and vertically 
up an open stairway and through an elevator shaft. The fire originated in the shaft because of 
unsafeguarded oxy-acetylene cutting operations preparatory to installing a new elevator. 
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Also relevant to the locality where an 
institution happens to be are the fire fight- 
ing facilities obtainable. It is extremely 
rare to find a religious institution capable 
of providing its own fire protection to any 
great extent. Where no public service is 
available, some institutions may well have 
a few hydrants connected to their private 
water distribution system and keep some 
lengths of fire hose stored away. It is 
doubtful, however, whether this equipment 
could be put to use with much success in 
an emergency. For the most part, no pri- 
vate outside protection is provided and en- 
tire reliance for fighting a fire is placed on 
whatever public protection is available. 


Those institutions that lie within the 
limits of operation of a well-rated fire de- 
partment are indeed fortunate. A relatively 
small number, however, enjoy this advan- 
tage and there is just reason for concern in 
the case of the many others located in less 
favored communities and in villages and 
outlying districts where there is not even a 
fire fighting service in embryo. But even 
institutions built in cities provided with 
modern fire protection should not be over- 
confident of the outcome of an eventual 
fire. Those who have had to contend with 
a serious fire in a church or in a crowded 
hospital will testify that the odds can easily 
be against the best-equipped fire fighters. 
They know that, in order to cope with a 
fire of that order, not only a dependable 
source of water is essential, but also a good 
knowledge of the distribution system, a 
well-manned and well-trained brigade, 
adequate apparatus and appliances, an easy 
access to the building and a perfect ac- 
quaintance with the premises. A deficiency 
in any one of these details may well result 
in the loss of many lives and much valu- 
able property. 


Construction Deficiencies Important 

In Quebec Province, the first church 
was built in Quebec City in the year 1615. 
It was a small wooden structure which 
lasted only a few decades. There are no 
statistics revealing either the number of 
churches erected or the number destroyed 
by fire in the Province of Quebec since that 
date. However, many records exist which 
attest to a high rate of fires in our institu- 
tions during the last three centuries. Some 
church buildings have been rebuilt as many 
as two and three times on the same site 
after an equal number of fires. 


Probably no more than two dozen relig- 
ious buildings are still in existence of those 
built under the French régime in Quebec, 
i.e., ptior to the year 1760. These build- 
ings have heavy stone walls and wood 
floors, ceilings and roofs; a typical method 
of construction in use until recent years for 
both our churches and our institutions. The 
main constructional deficiencies met in this 
category of buildings are: (1) hollow 
walls and floors with nonexistant or inade- 
quate firestopping; (2) unenclosed stair- 
ways and other vertical openings; (3) high 
attics and mansard roofs; and (4) ineffec- 
tive fire walls between adjoining buildings. 

More vulnerable still are a host of other 
buildings having lesser fire resistant quali- 
ties, ranging to the all wood structures. 

On the other hand, and this is fortunate 
in a period when so many new buildings 
are being constructed, the present practice 
is to make more frequent use of noncom- 
bustible materials. But here again, flagrant 
shortcomings are encountered daily in the 
design and execution of so-called fire resist- 
ant buildings. Of particular notice are: 
(1) the use of bare structural steel; (2) the 
erection of wood roof decks, especially if 
there are communications through the top 
story concrete ceilings; (3) the construc- 
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Lack of firestops in the concealed spaces of the walls in this large stone church in Mont- 
magny, Quebec, contributed to the rapid spread of a fire which occurred November |, 1948. 
The blaze was believed to have originated from an improperly extinguished taper placed in a 
wood cupboard near the chancel. The back of the cupboard was open and communicated 
directly to concealed spaces in the chancel wall. Plenty of combustibles in this cupboard and 
adjoining similar closets contributed to the spread of fire which was beyond control when dis- 
covered by a passerby at 1:30 A.M. The actual loss was estimated at $373,000; insurance 


recovery was limited to $150,000. 


tion of combustible partitions and false 
ceilings; (4) the use of extensive combus- 
tible finish such as for acoustical treatment, 
decoration and insulation; (5) the omis- 
sion of enclosures for vertical openings; 
and (6) the absence of effective fire divi- 
sions between sections of large areas. 


There is no doubt that much could be 
gained in fire safety if those who design 
and erect new buildings and those who 
plan and effect renovations in old would 
draw more inspiration from the Building 
Code recommended by the National Board 
of Fire Underwriters. A little forethought, 
more judicious choice of materials and 


more rational usage of certain parts of the 
premises can often go a long way towards 
providing safer quarters at no added cost. 


Hazards of Occupancy 

Irrespective of the type of construction 
and of the vulnerability of the buildings, 
religious institutions are justly classed as 
light hazard occupancies. In fact, safer liv- 
ing conditions than in the ordinary home 
are found in most establishments peopled 
exclusively by members of religious orders, 
especially in nunnaries where no smoking 
is rigorously observed and the premises are 
kept with meticulous care and order. It is 
to be noted that fire hazards increase as 
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soon as lay people are introduced in relig- 
ious institutions, whether they be hired per- 
sonnel, harbored indigents, paying stu- 
dents, boarders or sick people. This ob- 
servation will confirm the foremost fire 
prevention need for carefulness and will 
support the widespread opinion that peo- 
ple are more mindful of their own property 
than they are of others. 


Kitchens and laundries, dressmaking and 
linen ironing departments, laboratories for 
chemical and domestic sciences, hobby 
shops and maintenance workshops contrib- 
ute their share of fire hazards in residential 
and educational institutions and account 
for a notable percentage of their losses. 
Hospitals present much the same condi- 
tions as are generally met in other institu- 
tions except for the special fire hazards 
created by the use and storage of oxygen 
and flammable anesthetics and for the in- 
creased life hazard associated with the 
presence of disabled patients. 


As for churches, their purpose places 
them in an occupancy class by themselves. 
Attendance at religious services is defi- 
nitely a harmless function. But the per- 
formance of these services often calls for 
the use of lighted candles, tapers and in- 
cense burners with the ever present danger 
afforded by open flames in the hands of 
young boys or set in the vicinity of com- 
bustible substances. Organ wiring and 
motors and elaborate Christmas cribs deco- 
rated with fir trees and other quick-burning 
materials are also leading causes of fires. 


In addition to being places of worship, 
many churches house recreation halls or 
conference rooms in their basements, with 
consequent appurtenances like bowling 
alleys, moving picture projectors and light 
lunch counters. The same quarters may 
also be used for bazaars and banquets and 


for gatherings of benevolent societies, fra- 
ternal associations, boys’ clubs and other 
organizations. The nature of the occupancy 
is then modified to a considerable extent 
with the invariable result of more fires due 
to careless smoking. As a matter of fact, 
church fires due to smoking in recent years 
have been outnumbering those caused by 
lighted candles used in ceremonies. 


Attitude of Administrators 

While most administrators of religious 
properties will readily profess their fear of 
fire, fewer follow it up with effective meas- 
ures to reduce the threats of fire to ease 
their apprehension. This frequent failure 
to overcome an acknowledged evil is not 
the product of indifference or resignation 
on the part of religious incumbents, but is 
the result of insufficient acquaintance with 
fire protection and lack of funds to carry 
out desirable improvements. 


The average administrator, when called 
upon to take charge of a religious institu- 
tion, is usually unprepared to deal wisely 
with the fire situation. The education re- 
ceived and the mission performed during 
long years of religious life have furnished 
him little occasion to gather more than a 
superficial knowledge of fire safety require- 
ments. He even blunders over the selection 
of first-aid appliances, purchasing extin- 
guishers unsuitable for the occupancy or 
providing none at all in fire resistant build- 
ings. Of course, there is no shortage of in- 
terested salesmen and of misinformed ad- 
visers, but the expert advice of specialists 
is also available without cost and is indeed 
often offered, leaving an easy choice to @ 
judicious person for sound and authorita- 
tive counsel. It seems, however, that those 
whose vocation it is to teach and direct 
their brethren are more than normally 
averse to guidance and are often endowed 
with excessive self-confidence. 
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As for the insufficiency of financial re- 
sources, we all know this to be no mere 
excuse. Religious institutions, as a rule, 
have little cash on hand. Much more, their 
buildings are usually encumbered with 
mortgages. They strive to meet the con- 
tinually growing demands for charity and 
welfare facilities, thus constantly adding 
heavier burdens to their budgets. When, 
therefore, fire protection matters requiring 
large expenditures come up for considera- 
tion, the chances are they will be post- 
poned or forsaken to the advantage of 
some other business deemed more urgent. 


Conclusions 

Fire safety is far from holding the place 
it deserves in our system of public educa- 
tion and is still further missing in the cur- 
riculum of religious schooling. It has, so 
far, been considered a subject unfit for 
teaching to others than select groups of 
technicians, when it should at least be rated 


as important to every individual as per- 
sonal hygiene and good manners. 


It would be unfair to make it appear that 
religious institutions in the Province of 
Quebec are totally incompetent and unpro- 
gressive in this field. Much remains to be 
done, but very encouraging results are 
being obtained in response to exhortations 
from various sources and owing to an 
easier accessibility to better means of pro- 
tection. Persistent recommendations for 
the improvement of heating plants, for the 
installation of lightning arresters and auto- 
matic sprinklers and for the construction 
of safer buildings have been instrumental 
in many fine realizations. Our continued 
efforts in the diffusion of sound fire-pro- 
tection knowledge, our perseverance to 
prompt our clergy to action and our eager- 
ness to assist them are bound to pay more 
dividends in the pursuit of a worth-while 


The large stone Rimouski Cathedral stood across the path of flames which swept 
the Quebec community on May 6, 1950. The conflagration destroyed a lumber yard, two 
lumber mills, 319 homes, 20 stores, a theatre, a hotel, a court house, a hospital, a $3,000,000 
technical school, a convent and a seminary. The huge church withstood the severe exposure 
fire and was a major factor in preventing the further spread of the conflagration. 
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Haber Corporation Fire* 


Thirty-five persons were killed and 
thirty-eight were injured at the Haber Cor- 
poration fire in Chicago, Illinois, April 16, 
1953. These casualties were due primarily 
to inadequate exit facilities. The worst 
American industrial plant fire tragedy on 
record is the Triangle Shirtwaist Company 
fire that occurred on March 25, 1911 in 
New York City. The 145 deaths caused by 
that fire were also due to inadequate exits, 
but whereas in 1911 there were no uni- 
versally recognized standards for guidance 
in providing adequate exit facilities, the 
NFPA Building Exits Code and several 
other codes have now been available for 
several years and should have been applied. 


Building Construction and Occupancy 
The accompanying diagram outlines the 
buildings involved in the fire and shows 
their relation to other structures in the con- 


*Based on reports by the Cook County In- 
spection Bureau and the Chicago Fire Dept. 
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gested industrial area. For several years the 
Haber Corporation had occupied buildings 
No. 864-900 for metal working operations, 
principally on screw machined parts used 
in products manufactured by others. Re- 
cently, however, an expansion program had 
been initiated which when completed 
would extend the company’s operations 
into buildings No. 904-916. Most of the 
former tenants had moved out, remodelling 
was in progress, and as rapidly as condi- 
tions permitted, the Haber Corporation 
had moved in. At the time of the fire, the 
first, third and fourth stories of the 4-story 
brick, wood-joisted building No. 910 were 
being occupied to process aluminum cast- 
ings used in the manufacture of electric 
deep fat fryers. Sprinklers were to have 
been installed but work had not started. 
In the front section of the first story, 
castings were drilled and tapped, cleaned 
in an open 50-gal. tank of mineral spirits 
solvent (flash point about 100°F.), and 
then allowed to drip over drain boards be- 


W. NORTH AVE. 


Diagonal Lines indicate Fire Area 


Location and size of buildings involved in the Haber Corp. fire at Chicago, April 16, 1953. 
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fore being taken to the rear section of the 
first story for sanding and polishing. Here, 
two belt sanders using emery cloth and two 


polishing stands were located in the vicin- 
ity of the wood-enclosed stairway (see dia- 
gram). Dust was removed from both the 
grinding and buffing machines by a single 
collecting system consisting of a sheet 
metal exhaust duct extending horizontally 
from the machines through the rear wall, 
up the outside to a cyclone collector located 
on the roof of the 2-story section. Follow- 
ing sanding and polishing, the aluminum 
castings were immersed in a 400-gal. tank 
of mineral spirits and in two automatically 
gas-heated water solution wash tanks. The 
wash tanks were provided with a separate 
exhaust system. 

The second story was vacant except for 
contractors installing a new floor surfac- 
ing. About 47 people in the third story 
and 14 in the fourth were engaged in 
assembling of metal parts. 


Exit Facilities 

During the building alterations exit 
facilities in No. 910 were in a state of flux 
and on the day of the fire consisted of a 
freight elevator, a wood-enclosed stairshaft 
in the rear section and a fire escape. The 
stairshaft discharged into the first story ad- 
jacent to the sanding and polishing ma- 
chines (where the fire started) and was 
equipped with ordinary doors at all floor 
levels. Most doors were believed to have 
been open. 

The outside fire escape stairs had re- 
cently been moved from the front to the 
side of the building and now discharged to 
the roof of the 1-story fire-resistive loading 
area. Windows to the escape and in the 
vicinity were plain glass in wood sash, a 
factor that contributed to the loss of life 
since fire and smoke undoubtedly belched 
from windows in the vicinity of the escape. 


A new brick-enclosed fire-resistive stair 
and elevator shaft was under construction 
in the front section of 916 which would 


eventually serve as a means of egress from 
No. 910 but the shaft had not been com. 
pleted and the front stairway that formerly 
extended from the first to the fourth stories 
in No. 910 had been floored over. 

Thus, the only means of egress from the 
upper stories of No. 910 were the wood- 
enclosed stairway, the freight elevator and 
the fire escape. When these facilities are 
considered in the light of the following 
pertinent sections from the NFPA Build- 
ing Exits Code, it becomes evident that lit- 
tle consideration had apparently been given 
for the fire safety of the employees: 


2305. Not less than two means of exit shall 
be provided on every floor, including basements, 
of every building or section. . . . 


135. All stairways . . . shall be enclosed in 
standard fire-resistive or fire-retardant stair 
shafts. Enclosures shall include all landings or 
parts of floors between stairways which lie in 
the path of travel down stairways, so that once 
inside the enclosure persons may go from any 
part of the stairway to the outside exit without 
leaving the enclosure. Doors to enclosed 
stairways shall be kept closed. 


205. Fire escape stairs shall be protected 
against fire in building (or smoke therefrom) in 
one of the following ways, which are listed in 
the order of preference. 

(a) Stairs enclosed in noncombustible tow- 
Shea 


(b) Stairs entirely shielded by blank walls. 


(c) Stairs shielded by a come stationary 


metal frame windows glazed with wired glass, 
access from entrance to stairs being by balconies. 


207. Fire escape stairs shall be so located 
and protected that _ will lead by a safe path 
of travel to the street. 


2313. Elevators . . . (im factories) . . . 
are not counted as required means of egress. 

In the City of Chicago, protected as it is 
by a modern building code, a strong fire 
department Fire Prevention Bureau, state 


industrial safety laws and with the recent 
object lesson of the results that can be ex- 
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HABER CORPORATION FIRE 


pected when exits are substandard (La- 
Salle Hotel Fire, 61 dead), why were the 
gtossly substandard exit facilities at the 
Haber Corporation permitted to exist— 
facilities that were grossly substandard, 
not only in respect to provisions of the 
NFPA Building Exits Code, but in respect 
to any modern building code? 


Explosion and Fire 

At 6:00 a.M., April 16, sanding and 
polishing machines adjacent to the stair- 
shaft in the first story were placed in opera- 
tion. At 8:45 A.M. one of the emery cloth 
sanding belts became disengaged from the 
driving pulley causing a shower of sparks 
that were drawn into the dust collecting 
system. An immediate flash and a series of 
rumblings within the duct (presumably 
aluminum dust explosions) were followed 
by a blast of flame that is believed to have 
been caused by ignition of aluminum dust 
deposits thrown into suspension by the ini- 
tial explosions. Ductwork on the outside 
rear wall of the building was wrecked and 
flames burst from duct openings at the 
grinding and polishing machines. First 
story employees fled to safety as ‘flames 
tapidly enveloped the entire first story. 
Black smoke (consisting primarily of in- 
completely burned vaporized mineral 
spirits that had been evaporated from the 
wash tanks by the intense heat) spread 
with incredible speed by means of the 
stairway to upper stories where it became 
mixed with air and ignited, causing a 
flash fire that involved the entire building 
within minutes. 

With the stairway choked with smoke, 
heat and fire and with flames and smoke in 
all probability soon bursting from windows 
making the fire escape impassable, there 
were no means for employees on upper 
floors to escape. The majority of the bodies 
were found in the third story where 47 


Courtesy of the Chicago Fire Department 

Photo shows the exhaust duct on the rear of 
the building wrecked by aluminum dust explo- 
sions. The picture, taken during the early 
stages of the fire indicates the speed with 
which fire spread throughout the building. 


were employed. That there was no loss of 
life on the first floor, which was also 
quickly enveloped in flames, is clear evi- 
dence that despite rapid fire spread peo- 
ple can escape if exits are available. It is 
reasonable to assume that all employees 
on upper floors could have escaped had an 
enclosed stairway that discharged to the 
street been provided. 


Rescue and Fire Fighting 


The fire department was on the scene 
without delay, a station 14 mile from the 
scene having been alerted by the explosion. 
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The area surrounding the building was 
obscured from the first arriving firemen by 
a pall of heavy black smoke and it was ap- 
pareat that an explosion had occurred 
from the glass and parts of window frames 


that littered the street. Ladders were im- 


mediately raised to the roof of the 1-story 
loading area to rescue those people who by 
means of the fire escape or by jumping had 


reached the roof. Additional alarms were 
transmitted but by 8:52 A.M. the building 
was totally involved and flames were burst- 
ing from windows of the three upper 
stories. Within an hour after the start of 
the fire floors and walls began to collapse. 
Exposed buildings to the east were in 
danger of ignition and in the face of a 
gusty northwest wind that at times reached 
36 mph, firefighters using hose streams to Courtesy of the Chicago Fire Department 
form a water curtain fought successfully to Within 15 minutes of the start of the fire all 


ate sae tori f the 4-st buildi loped 
confine the fire to the building of origin. nek, eee ee ee 


United Press Photo 


Parts of the 70-year-old building started to collapse during the fire burying bodies of 
many victims in the debris. The last body was recovered three days after the fire. 





The Significance of Fire Loading* 


By R. C. Corson 


Factory Mutual Engineering Division 
Chairman, NFPA Committee on Building Construction 


Fire resistance requirements for build- 
ings and their structural elements have gen- 
erally been established in accordance with 
past practice, and more often than not, 
modified by opinions. A more logical and 
uniform basis for establishing these re- 
quirements is needed considering their 
importance, particularly from the stand- 
point of economy. This objective can, to a 
great extent, be attained by the use of the 
fire loading principle. 


What is Fire Load 

“Fire load’ is the expected maximum 
amount of combustible material in a single 
fire area, and, in the normal building, the 
“fire load” consists of the combustible 
structural elements and the combustible 
contents subject to a single fire loss. “Fire 
load’’ can be expressed in terms of weight 
of materials per square foot of floor area or 
total amount of British Thermal Units 
(Btu) liberated per square foot of floor 
area based on the calorific values of the 
materials available to burn. Both criteria 
are used, but measurement by Btu con- 
tent provides the more realistic measure 
of fire severity because the total amount of 
heat liberated is most important. Evaluat- 
ing fire load by the weight of materials 
does not consider the variation encountered 
in the calorific values of different types of 
building materials and various classes of 
contents. As an example, the calorific value 
of ordinary paper, wood and like materials 
is approximately 8,000 Btu per pound 


*Based on a talk presented by Mr. Corson at 
the 57th Annual Meeting of the NFPA, Chi- 
cago, Ill., May 18-22, 1953. 
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whereas flammable liquids have a value of 
about twice that amount. 


How is Fire Load Derived 


Having defined the term fire loading we 
should explore how it can be derived. It is 
an undisputed fact that the severity of a fire 
is primarily a function of the type of ma- 
terial being burned and the rate of burning. 
Its arrangement has a marked effect on the 
rapidity of combustion. Excelsior, shavings 
or any loosely arranged wood products 
burn faster than solid pieces of the same 
material. Similarly flammable _ liquids, 
paints and other materials, being of a high- 
ly volatile nature, burn more rapidly than 
loosely arranged wood products if large 
surfaces are exposed. Closely packed ma- 
terial will burn quite slowly compared to 
the rapidity of combustion if the same 
material is well separated, exposing a 
greater surface area to ignition and spread 
of flame. Therefore, the arrangement of 
materials cannot be neglected if reasonably 
sound conclusions are to be obtained. 

With respect to the duration of a fire, the 
most important factor is the quantity of 
material available to burn. However, judg- 
ment must be exercised because the same 
quantity of a fast burning material will not 
create a fire duration comparable to that of 
a slower burning material. 

These varying factors may seem to create 
a condition of chaos from which sound 
conclusions cannot be derived. However, 
it is possible, with the test data available 
and by a study of extensive fire experience, 
to make some general deductions based 
upon sound logic rather than opinion. 
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Figure |. Standard “time-temperature curve,” developed by the American Society for 
Testing Materials, is the recognized guide to evaluating fire severity. 


Role of "Time-Temperature Curve" 

In the fire protection field, the “time- 
temperature curve” of the ‘‘Standard 
Method of Fire Tests of Building Con- 
struction and Materials’ (ASTM E119- 
50; NFPA No. 251)* (see Figure 1), 
is representative of the maximum severity 
of a fire likely to occur from the complete 
burn-out of a brick, wood-joisted building 
and its contents. Following adoption of the 
“time-temperature curve,” the National 
Bureau of Standards conducted a fire test 
with two such buildings} which were al- 
lowed to burn to destruction to determine 
the actual fire behavior of buildings of 

this character as compared with the condi- 


*Published by the American Society for Test- 
ing Materials, 1916 Race St., Philadelphia, Pa. 
and by the NFPA in National Fire Codes, Vol- 


ume III, 1951. 


+See July 1928 NFPA Quzarterly, pp. 62-68, 


for a report on these tests. 


tions represented by the ‘‘curve.”” (A sec- 
ond purpose of the test was to gain addi- 
tional knowledge of the behavior of fire 
resistive safes and other record containers 
in buildings where the structure collapsed 
during the fire.) The buildings were loaded 
with waste lumber and similar materials to 
represent a combustible occupancy. Seven 
and one-half pounds of material per square 
foot was placed in the front portion, 15 
pounds in the central area and 30 pounds 
in rear sections. An elaborate system of 
thermocouples was arranged to record the 
temperatures at various locations. This test 
showed that while the temperature rise 
during the initial portion of test was more 
rapid than that represented by the “time- 
temperature curve,” the overall results in- 
dicated that the “curve” was representative 
of the maximum fire severity resulting 
from the destruction of such a building 


and its contents. ‘ 
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Other Fire-Curves 


The National Bureau of Standards pro- 
duced additional data on the severity of 
fires by burning in a fire resistive building 
various amounts of materials representative 
of office and record room occupancies. The 
results of these tests provide basic data 
useful in designing buildings or their com- 
ponent elements for the expected fire load. 
The curves in Figure 2 show the rate-of- 
rise of temperature within an area when 
different types of occupancies are involved. 

It is interesting to note that in certain of 
these tests a rapid rise of temperature oc- 
curred at the start, while in others the 
rapid rise was delayed. Also, in most cases, 
temperatures at the start or very soon 
thereafter reached the intensity represented 
by the standard ASTM “time-temperature 
curve.” A report on these tests was pub- 
lished in the NFPA Quarterly of July 1928, 
pages 43 to 61. 

By an analysis of these data a relation- 
ship of the amounts of fuel per square foot 
(wood, paper and similar materials having 
a calorific value of 7,000 to 8,000 Btu per 
pound) that will produce an exposure 
equivalent to the ASTM “time-tempera- 
ture curve” for that period of time has 
been approximated in Figure 3. As an 
example, 10 pounds of ordinary combus- 
tibles per square foot will produce a one- 
hour ASTM exposure. 

The area under any fire test curve, ex- 
pressed in “‘degree-hours,” is an approxi- 
mation of the severity and duration of a 
fire involving ordinary combustibles. Any 
fire test data can be compared to the stand. 
ard ASTM “time-temperature curve” by 
the approximation that comparative meas- 
ures of fire severity can be obtained by 
assuming that the area under the test curve, 
expressed in ‘‘degree hours,” gives the 
equivalent severity to an equal area under 


the standard ‘“‘time-temperature curve.” 
For an example, see Figure 4. 


Fire Loads by Occupancy 

By utilizing these basic principles, the 
severity and duration of a fire in terms of 
material available to burn can be evaluated. 
Before this can be made practical for use by 
fire protection engineers and agencies writ- 
ing building codes, some information indi- 
cating the approximate fire load expected 
in various types of occupancies must be 
made available. Fortunately, the National 
Bureau of Standards has made actual sur- 
veys of various types of occupancies show- 
ing the amount of combustibles per square 
foot of floor area likely to exist. (See 
Table No. 1.) 


Table No. | 
‘Average Amounts of Combustibles 
Per Square Foot of Floor Area 
(Contents only.) 


Data from National Bureau of Standards 


Occupancy 
Printing 
Department Store 
Warehouses 
Clothing Factory 
Mattress Factory 
Newspaper Plant 
Furniture Factory 

Storage 

Cabinet Shop 

Drafting 

Finishing 

Shipping 

Wood working 
Apartment, Residences 

Basement 

Kitchen 

Living Room and Bedrooms 
Offices 

Light files 

Heavy files 
School Buildings 


It is interesting to note that considerable 
variation in fire loads may exist in plants 
manufacturing any one type of product. 
For instance, in the manufacture of furni- 
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30 


TIME 


IN MINUTES 


Figure 4. The area, expressed in degree-hours, under the test curve for 60 minutes is the 
same as the area under the ASTM "time-temperature curve’ for a 45-minute period. There- 
fore, the severity of the fire under both curves is approximately the same. 


ture, the fire load varied between 7 and 30 
pounds per square foot. Also, there is a 
considerable difference in the fire load in 
office occupancies. This indicates that con- 
siderable discretion must be exercised in 
the design of buildings on the basis of fire 


load only. Changes of occupancy, arrange- 
ment of materials and an evaluation of the 
burning characteristics of the contents must 
also be considered. 


Classifying Building Contents 

In order to use to advantage the fire 
loading principle in the design of build- 
ings, building contents must be classified 
for fire severity and duration. Some such 
classification as indicated on Figure 5 might 
result if an attempt was made to establish 
a Classification based upon the data thus far 
shown, on fire experience and the known 
burning characteristics of materials. 

It was previously mentioned that the 
relation between fire severities can be ap- 
proximated by comparing areas in degree 
hours, under the fire test curves. It has 
also been shown that there is a relationship 
between the ASTM “time-temperature 
curve” and the amounts of combustibles 
available to burn (see curve E of Figure 


5). A similar relationship exists between 
the other “time-temperature curves’ and 
their respective duration curves. 


Table No. 2 
Fire Severity Expected by Occupancy 
(See Figure 5) 


Temperature Curve A (Slight) 
Well-arranged office, metal furniture, non- 
combustible building 
Welding areas containing slight combustibles 
Non-combustible power house 
Non-combustible puildings, slight amount of 
combustible occupancy 


Temperature Curve B (Moderate) 
Cotton and waste paper storage (baled) and 
well arranged, noncombustible building 
Paper making processes, noncombustible 
building 
Noncombustible institutional buildings with 
combustible occupancy 


Temperature Curve C (Moderately Severe) 
Well-arranged combustible storage, e.g. wood- 
en patterns, non-combustible buildings 
Machine shop having noncombustible floors 


Temperature Curve D (Severe) 
Manufacturing areas, combustible products, 
noncombustible building 
Congested combustible storage areas, noncom- 
bustible building 


Temperature Curve E (ASTM Standard Fire 

‘Exposure—Very Severe) 

Flammable liquids 

Woodworking areas 

Office, Combustible Furniture and Buildings 

Paper Working, printing, etc. 

Furniture Manufacturing and Finishing 

Machine Shop having combustible floors 
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Figure 5. Possible classification of building contents for fire severity and duration. The 
straight lines indicate the length of fire based upon amounts of combustibles involved. The 
curved lines indicate the severity expected for the various occupancies, see table 2. There is 
no direct relationship between the straight and curved lines, but, for example, 10 pounds of 
combustibles per square foot will produce a 90-minute fire in a "C" occupancy and a fire 
severity following the time-temperature curve "C" might be expected. 


British Fire Loading Studies 


The British have obtained a similar 
objective by grading building occupancies 
according to hazard in a report prepared by 
the Joint Committee of the Building Re- 
search Board of the Department of Scien- 
tific and Industrial Research and the Fire 
Offices’ Committee. This report is pub- 
lished in a pamphlet entitled “Fire Grad- 
ing of Buildings’ dated 1946, available as 
indicated in the footnote.* 


*Full title: “Fire Grading of Buildings, Part 
I, General Principles and Structural Precau- 
tions,” Postwar Building Studies No. 20, 1946. 
120 pages. Available for 40 cents (1 shilling 
and sixpence) from British Information Ser- 
vices, 30 Rockefeller Plaza, New York 20, N. Y. 
(or H. M. Stationery Office, London). A second 
publication on the same general subject is now 
also available under the title: “Fire Grading of 
Buildings, Part II, Fire Fighting Equipment, 
Part III, Personal Safety, and Part IV, Chimneys 
and Flues,” Postwar Building Studies No. 29, 
1952. 132 pages. Available for $1.15 (4 shil- 
lings sixpence) from the same sources. 


They propose using three classifications; 
low, moderate and high fire loads and 
define them in terms of British Thermal 
Units per square foot, as follows: 


1. Occupancies having low fire loads are 
those in which the fire load does not exceed 
100,000 Btu per square foot. This loading 
applies generally to domestic buildings, 
hotels, offices and similar occupancies. 


2. Occupancies having moderate fire 
load are those in which the fire load ex- 
ceeds 100,000 Btu per square foot but does 
not exceed 200,000 Btu per square foot 
and generally applies to trade and factory 
buildings. 

3. Occupancies having high fire load are 
those in which the fire load exceeds 
200,000 Btu per square foot but does not 
exceed 400,000 Btu per square foot. This 
gtading applies mostly to bulk storage 
warehouses. 
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In occupancies whose fire load consists 
chiefly of timber, paper, fabric and other 
similar materials having calorific values of 
the order of 8,000 Btu per square foot, 
these fireloads correspond to weights of 
about 12 Ibs. per sq. ft., 12-25 lbs. per sq. 
ft. and 25-50 Ibs. per sq. ft. respectively. 
For these materials, corresponding weights 
may be used instead of the Btu values. For 
materials having higher calorific values, 
the above weights must be reduced in pro- 
portion to the calorific value of the mate- 
rials concerned. 

The report proposes additional refine- 
ments in each of the fire load gradings such 
as for normal and abnormal occupancies. 
The variations in type of occupancy repre- 
sentative of the fire load conditions for the 
various gtades are described. 

The low fire load grading of occupancies 
proposed in the British report is about 
equivalent to the classification of occupancy 
represented by ‘the temperature curve A; 
moderate fire load grading by temperature 
curves B, C and D, and the high fire load 
gtading by temperature curve E in Fig- 
ure 4, 

Summary 

Summarizing, it can be stated that the 
classifications of building occupancy in 
terms of fire severity or by the British grad- 
ing of occupancy, is an effort to co-ordinate 
known test data and fire experience. It is 
applicable to most of the normal building 
occupancies. Some occupancies having fire 
loading within one or the other classifica- 
tion or grades will require special consid- 
eration. These occupancies would consist 
of flammable liquids, paints, celluloid and 
similar materials of a high hazard nature. 


Where the intended or existing occu- 
pancy of a building is known it is possible 
to design the structural elements, floors, 
walls, roofs, subdividing walls and parti- 
tions to safely withstand without collapse 
the expected severity and duration of a fire 
based upon the fire load. 


Fire loading is therefore a very signif- 
icant factor affecting the resistance of build- 
ings to withstand without collapse the 
maximum fire conditions likely to occur. 
Refinements and changes can be antici- 
pated as more test data and experience be- 
come available. This principle, with some 
modifications, forms the basis of the NFPA 
Standards on Protection of Records (NFPA 
No. 232)* and the recommendations of 
the Safe Manufacturers National Associa- 
tion, outlining construction requirements 
for vaults and fire resistance of safes for 
varying conditions of fire exposure. Inde- 
pendent agencies writing building code re- 
quirements and the National Research 
Council of Canada in their current revision 
of the Canadian National Building Code 
recognize and employ the fire loading prin- 
ciple. The Factory Mutual Engineering 
Division likewise use this method in estab- 
lishing fire resistance requirements for the 
structural elements of buildings. 


Conclusion 


In conclusion it is appropriate to repeat 
that there is a need for a more logical and 
uniform basis for determining fire resist- 
ance requirements. A forward step in at- 
taining this objective can be made by the 
use of the fire loading principle. 


*Copies available from the NFPA Publica- 
tions Distribution Office, $1.00 per copy. Also 
published in National Fire Codes, Volume III. 





Jute Fire in 


On March 8, 1953 fire broke out in 
No. 2 hold of the 7,238 gross ton City of 
Colchester. The vessel had berthed at 
Dundee, Scotland on March 7 with 38,173 
bales of jute (7,650 tons) from Chalna, 
Pakistan. On March 18, the fire was finally 
extinguished. Of the cargo, 7,992 bales 
were severely damaged by fire, water and 
expansion; 7,568 were slightly damaged by 
steam and water and 5,306 were very 
slightly damaged by steam. The net loss to 
cargo was $370,500. Damage to the ves- 
sel was relatively minor, amounting to 
$14,000. The behavior of this stubborn 
fire and the methods used to control it 
should be of interest to anyone concerned 
with baled jute fire protection whether 
stored in a ship’s hold or in a warehouse. 


Outbreak and Initial Attack 

Table 1 shows the distribution of the 
cargo. At the time of the occurrence 1,808 
bales had been taken from No. 2; 1,333 
from No. 3; 1,450 from No. 4 and 1,123 
from No. 5. 

At about 4:30 P.M. on March 8, 6 bales, 
the last of the day’s work, were being taken 
from under the coaming of No. 2 ‘tween 
deck when friction between the chain at- 
tached to the winch cable and the under- 
side of the hatch coaming caused sparks to 
7 * Based on report submitted by J. W. Gibson, 


O.B.E., Firemaster of the Angus Area Fire 
Brigade, Dundee. 


Ship's Hold* 


fall on the sling of bales, igniting the bales, 
and allowing burning material to fall on 
the jute in the hold. At once the fast 
spreading fire characteristic of baled jute 
started. Despite the efforts of the dockers 
to beat it out and attempts by the ship’s 
company to extinguish it with a line of 
hose from a ship’s hydrant, the fire was 
quickly out of control and the hold had to 
be evacuated. The fire service was called, 
and in the meantime the other holds were 
battened down and all ventilator cowls 
covered. 

Brigade Fire Control received the call at 
4:41 p.M. and four pieces of fire equip- 
ment were at once dispatched. On arrival 
of the appliances 4 hose streams from 
quayside hydrants were directed into the 
hold and the Master was requested to turn 
steam into No. 2 lower and throughout 
Nos. 1 and 3 holds. In the meantime a call 
for three additional appliances had been 
sent by radio telephone and on their arrival 
the number of hose lines taken aboard was 
increased to 8. 

Additional breathing apparatus sets, 
spares and a cylinder charging plant were 
sent for and by 5:15 P.M. a breathing ap- 
paratus station had been set up on board. 
After about an hour, men in breathing ap- 
paratus were able to take short spells down 
in the hold and from this point much better 
progress was made towards establishing 
control of the fire. With the 20 1-hour 


Table | 
Distribution of Cargo (in Bales) in Holds of City of Colchester 


ForWARD HOLDs 
No. 2 


3342 
7568 


No. 1 


Between Deck 
Lower Hold 


AFT HOLpDs 
No. 4 No. 5 


1959 1924 
6095 4178 


No. 3 


1626 
5023 


73 
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type breathing sets available it was found 
reasonably easy to keep 3 squads of 6 
wearers working in turn. 


In the course of the evening the harbor 
tug Harecraig came alongside in response 
to a request for assistance. The tugboat 
supplied 3 additional hoselines and kept 
two streams on the vessel’s side plates to 
keep them cool. 

During the first hour of operations it 
was apparent there was danger of a very 
serious fire developing. In the first place, 
the three forward holds communicated 
with each other through a common venti- 
lating system, providing a ready means of 
fire spread. There were no means of secur- 
ing immediate isolation of the holds. There 
was a deep seated fire among 1,534 bales 
of jute in No. 2 ‘tween decks with 7,568 
bales in the hold below it; No. 1 adjoining 


J. D. Forbes 


it, as yet unopened, was crammed with jute 
even in the deep tanks; No. 3, just in front 
of the superstructure and next to the en- 
gine room, had the ‘tween decks largely 
discharged but had over 5,000 bales in the 
lower hold and fuel oil below that. The 
weight of jute in the ‘tween decks of the 
two forward holds augmented with the 
weight of water was liable to have a serious 
effect on the stability of the ship. Lastly, it 
was by no means certain that the steam in- 
jection system, which provided only one 
outlet for each section of the forward holds, 
with the addition of one for each of the 
two deep tanks in the lower No. 1 hold, 
would be adequate either to prevent fire 
spreading or to control it if it did spread. 


In these circumstances the spread of fire 
from No. 2 ‘tween decks into each of the 
adjoining holds had to be regarded as 


Eleven days were required to extinguish fire in baled jute aboard the City of Colchester 


at Dundee, Scotland. 
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likely, and it was therefore no surprise 
when, at about 6:00 P.M., it was estab- 
lished that No. 1 hold was on fire. The 
weather deck plates above No. 3 were heat- 
ing up a good deal but at this time the 
presence of fire in No. 3 could not be defi- 
nitely ascertained. 


By about midnight March 8, the fire in 
No. 2 ’tween decks was more or less under 
control and bales were being removed, al- 
though under difficulty. Some of the jute 
in lockers near the bulkhead of No. 3 hold 
had swollen to such an extent that the 
locker doors became blocked, preventing 
access by firemen or dockers. It was there- 
fore necessary to burn a number of holes in 
the weather deck plating close to the bulk- 
head of No. 3 hold to get water on the 
troublesome fires and to keep the bulkhead 
as cool as possible. 


Throughout the night the adjoining 
holds seemed to remain quiet. Early on 
March 9, the steam was turned off in No. 3 
‘tween decks and the hatches removed. A 
few of the bales were found smoldering 
but these were quickly dealt with and un- 
loading started. 


During this time No. 1 was found to be 
heating badly. At 10:30 A.M., hoselines 
and breathing apparatus wearers having 
been readied, the hatches on No. 1 were 
removed and an attack on the fire there 
started. After about 2 hours the dockers 
were able to start unloading, but the heat 
and smoke made it very difficult and it was 
frequently necessary to withdraw them 
while the firemen regained control. 


About midnight March 9, the No. 3 
lower hold hatches were removed and it 
was found not on fire. Jute bales in proxi- 
mity to the bulkhead and vent shafts sepa- 
rating No. 2 were well baked and some 
charring was evident but it was apparent 
that the steam injection and the efforts of 


the brigade to keep the bulkhead cool had 
been effective. The hold was not out of 
danger, however, because the bulkhead was 
still liable to sudden heating from the 
pockets of fire in No. 2 ‘tween decks. To 
get rid of this risk as soon as possible the 
dockers were instructed to work the jute 
away from the bulkhead until a clear space 
had been made. 

The jute from No. 2 ‘tween decks, some 
of it badly damaged by fire, water and ex- 
pansion, was all worked out by the evening 
of March 13. The lower No. 2 hold, with 
7,568 bales in it, was opened up and it was 
found that although there were traces of 
fire in the jute against the vent shafts, the 
steam injection had been effective. 

Meanwhile the fire in No. 1 ‘tween 
decks and lower hold had been behaving 
badly and during the first ten days of the 
operation there were many occasions when 
it was necessary to resume full scale fire 
fighting in order to keep control of the 
situation. Again holes had to be burned in 
the weather deck plates to cover local “hot 
spots” and later, when the "tween decks 
had been cleared of jute, many holes had 
to be made in the ’tween deck plates to 
control the fires underneath. Here it was 
apparent that the steam system had not 
been in time to stop the initial spread from 
No. 2 hold, nor was it effective in con- 
trolling the fire. 

By Wednesday, March 18, the jute in 
lower No. 2 hold had been largely dis- 
charged and the fire localized in No. 1 
lower hold. At about 5:00 P.M. on this 
day, therefore, eleven days after the out- 
break, the Firemaster sent in his “Stop” for 
the City of Colchester. From then on it 
was a case of standing by to deal with 
smoldering bales as they were uncovered 
until March 26, when the ship was totally 
discharged and all brigade personnel and 
gear withdrawn. 
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Observations 
The following observations and sugges- 
tions are based on experience of this and 
other jute fires of recent years in cargo 
ships. 


PRINCIPAL CAUSES OF FIRE 

1. Sparks caused by friction of winch 
gear on steel coamings falling on jute bales. 

2. Damage to unprotected lamps from 
misuse or accident allowing fragments of 
hot filament to fall on jute. 

3. Fracture or rubbing of electric cables 
causing failure of insulation and conse- 
quent sparking on to the jute. 

4. Illicit smoking in or near cargo holds. 


SHIP VENTILATION 


1. Where vent shafts are common to ad- 
joining holds there will be a ready means 
of fire spread from one hold to another. 

2. Heat and smoke in common vent 
shafts make it impossible to secure isola- 


tion when it is most urgently required. 

3. Vent shafts should be designed so 
that each hold can be instantly isolated 
from its neighbors. 


BULKHE/DS 
1. Transfer of heat from a fire through 
a bulkhead is liable to ignite jute stored on 


the opposite side of the bulkhead. 

2. A perforated pipe along the top of 
the bulkhead to be charged from the ship's 
water supply would cool bulkhead plates 
and prevent their becoming red hot. 


BEHAVIOR OF FIRED JUTE 

1. Jute bales ignite very easily and fire 
travels along the hairy surface of the bale 
with great rapidity. 

2. Fire travels through spaces between 
bales and quickly becomes deep seated. 

3. Surface fires are easily controlled with 
water but jute swells quickly, preventing 
water from reaching fire beneath the sur- 
face. 

4. Fires smoldering within a pile of 
bales cannot be extinguished except by the 
application of water as the bales are re- 
moved. 

5. Excessive water causes bales to swell 
so much that the hold will be damaged. 


INITIAL ATTACK 

1. Pending arrival of the fire depart- 
ment, operate the steam injection system 
and seal the hold as quickly as possible. 

2. Any water used should be applied as 


a spray. 


3. Take any measures possible to confine 


fire to the hold of origin. 
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Stockpiling for Destruction* 


By John T. W. Babcock 


Factory Insurance Association 


Possibly you have not read, or do not re- 
member, the article “Recipe for Destruc- 
tion” that appeared in the October 1952 
NFPA Qzarterly. The article regorted a 
$3,500,000 warehouse fire near Clarks- 
burg, W. Va., July 10, 1952. That ware- 
house was a one-story brick and concrete 
block building with a metal sawtooth roof, 
covering an unbroken fire area of 172,000 
square feet and was filled with an assort- 
ment of flammable liquids, combustible 
and noncombustible materials including 
crude rubber, antifreeze, foodstuffs, build- 
ing materials, military equipment and ma- 
chinery. In addition, part of this tremen- 
dous building was used as a factory, expos- 
ing the storage to manufacturing hazards. 


This “recipe for destruction” was made 
“fail-proof” by lack of protection. The 


*Based on address presented at the 57th An- 
nual Meeting of the NFPA. May 18-22, 1953. 


Clarksburg Telegram 

Near Clarksburg, Va., July 10, 1952. The taxpayer, who eventually must foot the bill for 
the destruction of nine million pounds of government owned natural crude rubber by this fire, 
may well wonder why with all the open country that was available at this storage site for effec- 
tive subdivision of storage, it was necessary to concentrate the rubber and other highly com- 
bustible materials in a single fire area of 172,000 sq. ft. 
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property was located three miles beyond city 
limits and its neglected dry pipe sprinkler 
system was supplied only by a low, partly 
filled 50,000-gallon domestic water tank. 

One might think that the method used 
in this warehouse to “‘stockpile for destruc- 
tion” was an isolated case; yet the record 
shows that there are many examples of fires 
where storage conditions have equalled or 
even been worse than those at Clarksburg. 

In “Large Loss Fires of 1952,” pub- 
lished in the January, 1953 NFPA Quar- 
terly, fire losses totaled $30,151,000 in 
only forty-four warehouse fires, an average 
of nearly $750,000 per fire. 

The fact that warehouse space is scarce 
in practically every part of the country not 
only makes these warehouse fire losses im- 
portant from the loss of dollar values and 
the loss of the storage space, but contrib- 
utes further to the mounting loss record 
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since concerns are thereby forced to use 
undesirable and unsafe warehousing space. 
In this way, a sort of vicious circle has been 
set up. Pressed for storage space, the 
burned out concern is forced to lease any 
building or space available, even though it 
is obvious that destruction will be total if 
fire should occur. Thus we find automobile 
tires, radios and TV sets in an unsprin- 
klered wooden tobacco warehouse; cheese 
in an isolated hay barn, and critical manu- 
facturing equipment in an unprotected 
wooden shed. 

To a certain extent, warehousing resem- 
bles banking. Whether dollars, or finished 
or raw materials are stored, they represent 
the accumulation of someone’s efforts and 
wealth. One would hardly pick a gambler 
to hold his dollars in safe keeping; yet be- 
cause of the places they sometimes pick to 
store their material wealth, many people 
are gambling with fire and are almost 
sure to lose. 


Economics of Warehousing 

It is realized that warehousing is an in- 
dustry, just as competitive and just as im- 
portant to economical operations as any 
other manufacturing industry. Whereas, 
however, certain limitations are constantly 
exercised when fire and safety are inyolved 
in manufacturing operations, these limita- 
tions do not appear to be exercised in many 
warehouse operations. 

There are at least two distinct types of 
warehousing. One is the cold storage of 
perishable commodities such as foods, and 
the other the general dry storage of mate- 
rials. Because of the importance of proper 
care of the perishable materials and the im- 
portance of controlling the moisture in the 
air, small rooms are required which tend to 
limit fire spread to small areas. 

There have been numerous recom- 
mended limitations on the safe size of a 


warehouse fire area depending on the type 
of building. The new NFPA tentative 
standards* recommend maximum areas 
from 5,000 sq. ft. for an unsprinklered 
wood-frame building up to 40,000 sq. ft. 
for a sprinklered or unsprinklered 1-story 
fire resistive building. Ceiling heights up 
to 22 feet are permitted for one-story 
buildings and 15 feet for multi-story 
buildings. 

From the warehouseman’s point of view, 
the ideal warehouse is an unbroken one- 
story building, or in some cases, a two-story 
building where a gradual sloping ramp can 
be used as a means of access. Elevators are 
generally considered too expensive where 
land area is available. From the fire loss 
point of view, the one-story warehouse is 
also ideal up to a certain size, but the un- 
broken large area has serious objections. 


The efficiency of warehousing operations 
depends on many features, but probably the 
most important is effective utilization of 
the cubic volume of a building. This means 
that not only the floor area but the cubic 
volume must be filled to the maximum 
capacity. It would therefore appear that 
the recommendations in the final revised 
NFPA General Storage Standards should 
be more specific as to the maximum cubic 
volume permitted in a fire area. 

It has been difficult to get warehousemen 
to realize that with safe, proper piling of 
stocks, only about 60 per cent to 75 per 
cent of the total floor area is usable. Gen- 
erally, they are extremely jealous of that 
valuable space they ‘“‘waste” in aisles. I 
have seen warehouses, originally laid out 
with aisles and racks, so filled that one 
would think they were freight cars packed 
for shipment. In one case, an assortment 
of flammable and combustible materials 


* *NFPA General Storage Standards, tentative- 
ly adopted in 1953. 
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was so tightly packed into the warehouse 
that the sprinkler system’s only value was 
to obtain a lower fire insurance rate. 


Lift Trucks 


The development of the fork lift truck 
has been of great value to warehousemen in 
making valuable warehouse buildings a 
paying investment. It has also reduced 
handling costs between 40 per cent and 
60 per cent. 


These are some of the economic factors 
that have increased the possibility of severe 
warehouse fire losses and paint a clear pic- 
ture of ‘stockpiling for destruction.” 


The use of industrial trucks, such as the 
fork lift truck, is almost a necessity today 
in order to meet competitive warehouse 
costs. Yet, the fork lift truck has been an 
indirect cause of many large fire losses in 


W. F. Skinner 


warehouses because of the comparative ease 
with which materials can be piled to 
heights of 25 to 30 feet. The use of wood 
pallets, dunnage and crates so necessary for 
use with the fork lift truck, prepares a pile 
of stored goods with just the right air space 
and passages to permit fires to consume 
the material in the shortest time. In a simi- 
lar way, the high piles obscure the seat of 
the fire from the automatic sprinkler or 
fireman’s hose stream. 


LP Gas-Fueled Lift Trucks 

We are now confronted with a new and 
unknown fire exposure to warehouse stor- 
age because of the LP gas-fueled industrial 
tractor and lift truck. The conversion of 
the gasoline-engine-driven equipment to 
LP gas-fueled equipment, seems to be 
snowballing. Conversion kits are offered 
by many concerns for self-installation by 


Kissimmee, Fla., January 13, 1953. Two adjoining fruit canning and storage buildings of 
35,000 sq. ft. ground floor area were destroyed by fire, because fundamentals of safe storage 
were violated. Absence of sprinklers and other features of standard warehouse protection 
allowed fire caused by spontaneous heating of a pile of citrus pulp to extend to the wood 
roof, Two unprotected doorways in a masonry party wall allowed fire to spread into an adjoin- 


ing building. 
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the owner or user — possibly with his own 
innovations and self-made adaptations. The 
inherent hazard of a flammable gas fuel 
which is constantly under pressure is read- 
ily admitted by all, except possibly the 
mechanic or the tractor operator who is too 
familiar with the characteristics of gasoline 
to appreciate the fire hazard of liquefied 
petroleum gas. Self-filling of liquefied 
retroleum gas cylinders on an industrial 
truck might bring the hazards of the lique- 
fied petroleum bottling plant into the 
warehouse. The dangers from accidentally 
overfilling cylinders or from storing trucks 
with leaking fuel systems inside a ware- 
house offer unlimited new attractions for 
“stockpiling for destruction.” 


Experienced liquefied petroleum gas con- 
sultants generally agree that a successful 
“leak-proof” automatic solenoid liquefied 
petroleum gas shut-off valve has not yet 
been built. This suggests that until such a 
device is perfected, the control of gas 
should be only by the use of a reliable, 
hand operated, quarter turn valve at the 
fuel container. Whenever the tractor is 
laid up the valve should be closed and the 
entire fuel piping system exhausted by run- 
ning the engine. This would leave the 
equipment in its safest storage condition. 
Obviously, all tractors should be stored 
outside of any warehouse, particularly so in 
the case of those using a compressed gas 
fuel. A well ventilated shed or lean-to 
should be used for this purpose.* 


Hazardous Areas 


Storage in a warehouse must be carefully 
planned not only to permit the most direct 


*The entire subject of industrial trucks fueled 
with liquefied petroleum gas, their operation, 
use in various locations and maintenance are 
currently under intensive study by the NFPA 
Committee on Industrial Tractors and Lift 
Trucks and the NFPA Committee on Gases. 
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flow of merchandise from receiving to stor- 
age and from storage to shipping, but to 
make all storage accessible at all times in 
case of emergency. Utilities should be 
located in the least desirable storage areas 
and the shops located so as not to interfere 
with the flow of or emergency access to 
merchandise. Hazardous equipment and 
operations, such as heating facilities and 
repair shops, should be well cut off from 
the valuable merchandise storage. 


Piling and Aisles 

It is probably inevitable that for many 
types of warehousing, the stock will be 
“palletized’’ in order to get the maximum 
efficient storage density. The height of this 
“‘palletizing’”’ will depend a great deal on 
the type of merchandise being stored. Re- 
frigerators and stoves are frequently piled 
on pallets or in wood crates on dunnage to 

aheight of thirty feet and in unbroken 
piles of thirty to fifty feet square, some- 
times larger. Obviously a pile of finished 
appliances of this size represents many 
thousands of dollars, all subject to a com: 
plete loss by one fiire. Many times the fire 
loss in a pile such as this is limited only by 
the aisles provided. With certain com- 
modities, aisles not necessary for opera- 
tions and a battle results between the de- 
sire for safe storage and the need for more 
storage capacity. Both the high piling and 
the omission of adequate aisles have been 
the deciding factors in many uncontrolled 
fires in warehouse storage. 

We are beginning to establish limita- 
tions of safe piling for various materials 
through experience. As yet, however, we 
have not developed standards for restrict- 
ing the intermixing of high value storage 
with moderate or low value finished or raw 
materials; or limiting the cubic volume of 
commodities that may easily become worth- 
less if stored in the same area where even a 
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West Kankakee, Ill., Jan. 1, 1951. About 31,500 crated and cartoned gas ranges, oil stoves 
and heaters were destroyed in this 70,000 sq. ft. warehouse of a stove company. Fire spread 
beyond control in a section where sprinklers had been turned off for minor repairs and over- 
taxed other sprinklers operating in other sections. 


small fire might occur. For instance, a 
tobacco warehouse may experience a small 
fire and the apparently undamaged tobacco 
will be materially down-graded because of 
the odors. Many foodstuffs, although 
packed in paperboard boxes as well as the 
individual food containers, cannot be used 
for the purpose intended following a fire 
because of odors. 


Maximum Cubic Usage 

Engineers in many industries have stud- 
ied and tried to work out safe warehouse 
piling methods in an effort to get the maxi- 
mum cubical usage of a building, at the 
same time obtaining a maximum of fire 
control and safety. The principal points 
considered are the size of piles or blocks; 
the size of aisles between piles; the sub- 


division of piles with spaces or flues to 
permit the prompt action of the sprinklers 
immediately over that area; the use of 
bulkheads to prevent the ready horizontal 
travel of a fire through a pile; and the in- 
stallation of draft curtains extended as low 
as practicable to retard the flow of heat 
through the building. 


The use of long narrow piles utilizing 
bulkheads at frequent intervals has proven 
most effective for general merchandise stor- 
age where a width of pile is maintained at 
about 10 feet with at least a 6-inch open 
space or flue in the center. This permits 
about a 5-foot storage area accessible from 
each aisle. If the industrial truck is used 
for stacking, aisles of about 10 feet are re- 
quired for its operations. Other aisles 
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should never be less than 5 feet in width* 
and as wide as possible. 


Storage of Pallets 
The introduction of the pallet into the 
warehouse has brought its own storage 
problem, especially where wooden or com- 
bustible pallets are used. These add to the 
combustibility of the storage while in use, 
and are probably even more of a hazard 
when piled or stored awaiting use. Some- 
times these pallets are stored outside pre- 
senting a serious exposure to the building 
and frequently broken pallets are carelessly 
piled awaiting repairs inside the buildings, 
offering fuel for a perfect bonfire and an 

attractive site for a rubbish fire. 


Sprinkler Protection 
The large unbroken area so desired by 
the modern warehouseman frequently pre- 
vents access to the fire by fire fighters from 


the outside, particularly if no windows or 
roof hatches are provided. Windows in 
warehouses are usually considered undesir- 
able from many angles, while high piling 
of goods and narrow aisles make access by 
firemen dangerous, if not impossible. 


It has become a ‘‘must”’ from many view- 
points that warehouses containing appre- 
ciable values be protected with automatic 
sprinklers supplied by powerful water sup- 
plies having generous capacity. The NFPA 
record of large loss fires in 1952 shows that 
only four of the forty-four warehouses were 
protected by automatic sprinklers. When 
losses approached total in buildings pro- 
tected by sprinklers, the unsatisfactory 
sprinkler performance was usually caused 
by a closed valve, partly removed piping, 
piping plugged with foreign materials or 
storage piled in such a manner that the seat 


*Reference: NFPA No. 231, Section III, 
Paragraph 4 or NFPA 231-T, Paragraph 331. 


of the fire was sheltered from effective 
sprinkler discharge. 


Because of warehouse shortages and the 
desire to use all available space, those pro- 
tected by sprinklers are often so over- 
crowded that the protection is seriously im- 
paired if not completely worthless and un- 
able even to hold a fire in check. Under 
these conditions piling is frequently so 
solid and high as not only to prevent sprin- 
kler discharge from reaching the seat of the 
fire, but even to prevent the water from 
confining the fire to the area of origin. 


Fires frequently travel horizontally 
through a flue formed by pallets, crates and 
storage, completely sheltered from the 
water from the sprinklers by the storage 
above until so much heat has been gen- 
erated that more sprinklers open than the 
water supplies are capable of supplying; 
then the fire behaves just as in an unsprin- 
klered building. 


Many fires occur in sprinklered ware- 
houses that are extinguished or controlled 
by automatic sprinklers and do not reach 
national attention. The ‘Automatic Sprin- 
kler Tables,’ published in 1950 by the 
NFPA show that in 1,474 of 1,652 fires 
(89.2%) in sprinklered warehouses, sprin- 
kler performance was satisfactory. In these 
cases the sprinkler protection had been 
properly installed and maintained, and 
recognized storage standards had not been 
compromised. 


Sprinklered Warehouse Fire 

We have talked in generalities for a 
while, now let us analyze an actual case 
where a large practically new department 
store warehouse of the modern noncom- 
bustible type was equipped with automatic 
sprinklers and yet experienced a loss of 
nearly one million dollars. The fire oc- 
curred in Richmond, Virginia, on April 
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Richmond News-Leader 


Richmond, Va., April 27, 1951. Three-tier shelves nullified the effective discharge of over- 
head sprinklers on fire in stacks of mattresses and studio couches. As the fire spread, so many 
sprinklers opened (1,359) that the available water supply was overtaxed. Fire department hose 
streams were also ineffective due to the shelving, impeded aisleways, and by the fact that the 


wall nearest the fire had no openings. 


27, 1951. The one-story building was 
about 106,000 sq. ft. in area, between 22 
feet and 32 feet high, with a gypsum plank 
on steel beam roof, all one fire area. The 
water supply to the sprinklers was con- 
sidered good, having 1,100 gallons per 
minute at 15 psi top line pressure. Most of 
the storage was held to 30-inch-wide pil- 
ing, 15 feet high. However, certain mate- 
tials were too large for this piling and a 
group of 6-foot racks was provided. Aisles 
were 8 feet and 12 feet in width. Of 
course, the fire started in the 6-foot-wide 
piling and, of the total of the 1,360 sprin- 
klers in the area, 1,359 were opened. Ob- 
viously, the sprinklers were hopelessly 
overtaxed and worthless. Fortunately, only 


one-third of the building was destroyed, 
mainly because the roof supports collapsed 
allowing the public fire department to 
more easily reach the fire and ventilate the 
fire area. 


Spray Sprinklers 


During recent years, considerable test 
work* has been done with spray type 
sprinkler protection for several types of 
storage piling. This work is still incom- 
plete, but sufficient information has been 
obtained to indicate that to get the results 
expected from spray type sprinklers the 18- 


*See “New Developments in Upright Sprin- 
klers’’ by Norman J. Thompson, Director, Fac- 
tory Mutual Laboratories, NFPA Quarterly, 
July 1952 and NFPA Pamphlet Q 46-1. 
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inch clearance required below deflectors of 
regular sprinklers* should be about dou- 
bled where closely packed piles, bales or 
cartons are stored.** The extinguishing 
efficiency of these new spray type heads is 
estimated to be between 20 and 25 per cent 
better than the ordinary head when three 
feet clearance is provided. Under some 
types of occupancy, this increased extin- 
guishing capacity might well be retained 
instead of attempting to immediately con- 
vert it to an installation cost savings by 


wider spacing of sprinklers, 


Some data has also been compiled rela- 
tive to the quantity of water required to 
control fires in various types of storage, at 
several heights of piles. The most complete 
work has probably been done on rubber 
tire storage. This has resulted in a more or 
less standard storage limitation on not only 
size and height of rubber tire piles, but also 
on quantity of water in gallons of water 
spray per minute per sq. ft. of floor area, or 
water density, required to control rubber 
tire pile fires of various heights. 


The size of a pile of rubber tires recom- 
mended by the Factory Insurance Associa- 
tion should be limited to not over 1,500 
sq. ft. when piles are up to 8 ft. high and 
1,000 sq. ft. when piles are 10 ft. high or 
over. Pile widths should not exceed 25 ft. 
and piling above 10 ft. is not recom- 
mended. A clearance of 30 inches should 
be maintained between the piles and walls. 

Many tire manufacturers, however, do 
not feel they can comply with these piling 
standards and have set up limits of about 
5,400 sq. ft. per pile, arranging the piles 
not to exceed 60 ft. in width and 90 ft. in 
length. Most concerns do not pile higher 


*Ref. NFPA Pamplet No. 213, Section III, 
Par. 6. or NFPA No. 231-T, Par. 322. 

**Reference: NFPA Pamphlet No. 13 
(1953), Par. 1408. 







than 8 ft. in order to prevent crushing of 
tires, thus giving safe storage an uninten. 
tional assist by an operational limitation, 
However, where tires ate palletized, they 
are frequently stored 12 ft. or over in 
height, and therefore we have the possibil. 
ity of a fire generating excessively large 
quantities of heat and a fire that may be 
sheltered by pallets from sprinkler dis- 
charge. 





Tests conducted by the Factory Mutual 
Engineering Division show that the 
amount of water required to extinguish a 
fire, or water density, is increased with the 
height of the pile. For instance, a pile of 
tires 8 feet high can be extinguished using 
water spray at a density of 0.26 gals. per 
sq. ft., but if ordinary sprinklers are used, 
0.32 gals. per sq. ft. is required. A pile 10 
feet high requires a water density of 0.28 
gals. per sq. ft. using water spray and 0.35 
gals. per sq. ft. where ordinary sprinklers 
are used. 


Further tests have indicated that high 
water densities are required for various 
other typical types of storage. For instance, 
open wood crated stocks piled up to 25 
feet high cannot be controlled at normal 
low capacity sprinkler discharge. 


More Research Work Needed 


There appears to be a serious need for 
additional knowledge of the water require- 
ments for various heights of piles of several 
more or less standard types of warehouse 
storage, beyond the good work that has 
already been done on rubber. Investiga- 
tions to date indicate that the sprinkler 
protection that we think we have, may not 
be.adequate to prevent “stockpiling for 
destruction.” 


A careful study of the new spray type 
automatic sprinkler systems should be 
made before they are universally adopted 
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as standard protection for warehouses. 
Fires in stored stock, due to the arrange- 
ment of piling, frequently may be sheltered, 
or require operation of ten or more sprin- 
klers for control. While no definite amount 
of water, or water density, has been devel- 
oped as yet for the various heights of piles 
of general storage using the new spray type 
sprinkler, the usual requirement is based 
on 15 psi at the end sprinkler head. Using 
this as a base (which gives a water density 
of 0.18 gals. per sq. ft.), a cross main pres- 
sute of over 47 psi must be provided to 
supply properly a 5-head branch line 
where the heads are located 15 feet apart 
on the line. If we were to increase this 
water density to the frequently suggested 
0.25 gals. per sq. ft. per minute, this cross 
main pressure would have to be increased 


to over 100 psi. 


These observations suggest that where 
wide spacing permitted by the water spray 
type sprinklers is used and the protection 
requires moderate water densities, that the 
present pipe sizing be modified, eliminat- 
ing the second piece of 1-inch pipe where 
9 and 18 lbs. friction loss occurs, and pos- 
sibly the second piece of 14-inch pipe, 
where nearly 10 and 16 lbs. friction loss 
occurs, in installations such as warehouses 
where the heads are spaced using 15-foot 
lengths of pipe. These larger pipe sizes be- 
come more important in the more distant 
areas from the riser and source of water 
supply. Other changes in pipe sizing, 
where the heads are over 10 feet apart on 
the line, may also be advisable to give ade- 
quate sprinkler protection in warehouses 
where it can be expected that many sprin- 


klers will be required to extinguish a fire. 


Springfield, Iil., August 18, 1952. Because of the shortage of storage space, warehouses 
under construction are sometimes used for storage before the contractors have left — with 
disastrous results. In this instance welding equipment being used to attach hangers to steel 
trusses in the practically completed building ignited asphalt-saturated paper covering on non- 
combustible roof insulation. Fire flashed rapidly over the paper covering of the insulation and 
into an adjoining section of the 30,000 sq. ft. building where burning paper and asphalt fell 
on piles of combustible containers of stock. 





Fire Protection For Chemicals — Part 3* 
By Charles W. Bahme 


Epiror’s NoTE: The following article is the third installment of 
a manuscript prepared by Mr. Bahme for class instruction in fire 
protection engineering and for the training of members of the fire 
service charged with responsibility of safeguarding life and prop- 
erty against the fire and explosion hazards of dangerous chemicals. 
It should also be valuable reference material for the industries con- 
cerned with the manufacture, storage and transportation of chem- 
icals, fire prevention authorities and others concerned with life and 
property safety. 

Rather than delay publication until the manuscript could be pub- 
lished as a unit, the NFPA is making the information available by 
serial publication in the Quarterly. Readers are invited to submit 
their comments to the NFPA Executive Office. 

The recommendations in this article are those of the author and 
do not necessarily reflect the official recommendations of the 
National Fire Protection Association, the U. S. Navy or the Los 
Angeles Fire Department. 


Data on General Classes of Chemicals (Continued) 


Explosives 


Definition of Explosives 

“An explosive is a material, either a pure 
single substance or a mixture of substances, 
which is capable of producing an explosion 
by its own energy.” 


Charles W. Bahme, member of the NFPA 
Committee on Hazardous Chemicals and Explo- 
sives, has had more than 14 years of varied ex- 
perience in the Los Angeles Fire Department, 
having been a firefighter, fire inspector, arson 
investigator and head of its Public Relations 
Bureau. He is presently serving as a captain in 
the fire fighting force of the Los Angeles Fire De- 
partment. He is an attorney, having membership 
in the California State Bar Association. At the 
time of Mr. Bahme'’s recall to active duty by the 
Navy, he headed the Dangerous Chemicals and 
Explosives Detail of the Los Angeles Fire De- 
partment in which capacity he drafted the “‘Dan- 
gerous Chemicals Code” for the city of Los 
Angeles. Part of Mr. Bahme’s service in the 
U. S. Navy was spent on active duty in the 
Office of the Chief of Naval Operations, in the 
capacity of Security Coordinator for the Navy. 


*Part 1 was published in the April 1952 
Quarterly, pp. 323-346. Part 2 was published in 
the April 1953 Quarterly, pp. 332-353. 


While it is true that natural gas, gaso- 
line, flour dust, ether, etc., produce explo. 
sions by their own energy, these substances 
are not within the generally accepted mean. 
ing of ‘‘explosives.”” Similarly, while am. 
monia compressors, boilers, flywheels, com- 
pressed gas cylinders, etc., may be involved 
in explosions, they do not fall within the 
usual connotation of ‘explosive materials.” 

Among those materials which will ac- 
tually produce an explosion when subjected 
to a sufficient amount of heat or shock, a 
further distinction is usually made between 
those substances which are intended to be 
used for producing explosions, such as 
dynamite, TNT, nitroglycerine, etc., and 
certain oxidizing agents intended to be 
used for other commercial purposes but 
which may explode under certain condi. 
tions. Included among the latter group are 
ammonium perchlorate, ammonium nitrate, 
chromium anhydride, picric acid and potas- 
sium persulfate. 
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From the viewpoint of the fire fighter 
who has to cope with these materials under 
severe fire conditions, it makes little differ- 
ence what their intended use is, if they pre- 
sent a danger of explosion when subjected 
to elevated temperatures or to impact from 
falling walls and collapsing floors. There- 
fore, such substances are undoubtedly the 
proper subject of fire and safety regula- 
tions, even though they are not commonly 
thought of as “explosives.” 

This does not mean, however, that the 
same regulations as for explosives are al- 
ways needed, for such materials are usually 
rather insensitive, and the likelihood of 
their being exploded during normal use 
and transportation is so remote as not to 
warrant drastic restrictions. 


This discussion will be limited to those 
materials, which, when subjected to a suit- 
able stimulus go through an extremely 
tapid chemical reaction with the liberation 
of heat, and usually gases, and which are 
capable of violently destructive effects on 
nearby objects. * 


Classification of Explosives 

Various methods have been devised to 
classify explosives. The ICC” category 
“forbidden explosives” includes those ex- 
plosives which cannot be transported on 
land or water by common carriers engaged 
in interstate commerce. 


Under the ICC regulations, ‘ Acceptable 


Explosives” are divided into three classes: 


7Based on this line of reasoning, the Danger- 
ous Chemicals Code of Los Angeles regulates ex- 
plosives (in the accepted sense) in Division E, 
Explosive Materials, and the ordinary commer- 
cal substances in other appropriate divisions of 
the Code. 


*All explosive substances when exploded pro- 
duce heat and most of them produce gases dur- 
ing the liberation of energy. (Copper acetylide, 
for example, liberates heat and energy upon de- 
tonating, but no gases.) 


Class A: Dangerous explosives; detonat- 
ing or otherwise of maximum hazard. 

Class B: Less dangerous explosives; 
flammable hazard. 

Class C: Relatively safe explosives; mini- 
mum hazard. 


For a complete and up-to-date ICC 


classification of explosives see Tariff No. 8 
and supplements.” 


The term “permissible explosive’’ is ap- 
plied by the Bureau of Mines to explosives 
which it has approved for use in gaseous 
and dusty locations. It has established cer- 
tain tests which the explosive must pass, 
such as failing to ignite an explosive gas- 
air mixture, or coal dust, when detonated; 
also tests relating to sensitivity to impact, 
and volume of poisonous gases emitted. 
Most permissible explosives contain ammo- 
nium nitrate, sensitized with nitroglycerine 
so that a Number 6 electric blasting cap 
will cause detonation. 


Explosives have sometimes been classi- 
fied as (1) propellants, or low explosives, 
such as black powder or smokeless powder 
which do not actually explode but function 
principally by burning rapidly to produce 
a gas; (2) primary explosives, or initiators, 
such as fulminate of mercury, which ex- 
plode by heat or shock with sufficient bri- 
sance to initiate the explosion of high ex- 
plosives; (3) high explosives, which may 
or may not be combustible, but are rela- 
tively insensitive to heat or shock, such as 
TNT or dynamite, and are usually deto- 
nated by means of one or more primary 
explosives. 


Another method of classification is sim- 
ply Low explosives and High explosives. 
“Low explosive” does mot mean low in 
hazard, for explosives so classified are 
among the most dangerous, as the history 
of major explosions involving black pow- 
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der, for instance, will corroborate. The very 
brisant explosives are called high explo- 
sives because of the rapidity with which 
their effect is exerted.* This characteristic 
effect is called detonation. 


In comparison with high explosives, low 
explosives are comparatively slow in their 
reaction, which is essentially a burning. In 
such explosives, as propellant powders 
used in ammunition, the speed of burning 
depends upon the granulation, density of 
loading, etc. Because these explosives are 
slower in action, they are more suitable for 
use in propelling missiles, mining, and 
operations where a “push” rather than a 
shattering effect is desired. 


Many explosive materials can be ex- 
ploded by either heat or shock. Some 
so-called low explosives under proper con- 
ditions of fineness, packing confinement 
and firing may detonate instead of merely 
burning upon being ignited. On the other 
hand some high explosives if unconfined 
may merely burn when ignited by a flame. 


From a fire fighter’s standpoint, any ex- 
plosive is a potential danger when involved 
in fire, and the principal advantage in at- 
tempting to classify explosives is so that the 
handling personnel can segregate initiating 
explosives from high explosives, as well as 
highly flammable substances from explo- 
sives which are detonated by heat. 


Storage of Explosives 


In order to comply with the law, a care- 
ful check should be made of applicable 
statutes and ordinances which govern the 
storage of explosives. For example, in Cali- 
fornia, the State Health and Safety Code 


*The explosive strength depends upon the 
quantity of gas and heat produced, whereas the 
shattering power (brisance) is dependent upon 
the velocity of the reaction and is indicated by 
the rate of detonation.” 
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requires that all explosives not in the course 
of manufacture or being transported (or in 
the custody of a common carrier pending 
delivery to a consignee) be kept in one of 
two classes of magazines specified in the 
Code. Quantities over 100 Ibs. must be 
stored in a magazine of the First Class, 
which must be fireproof, weatherproof, dry, 
well ventilated, and, unless used only for 
the storage of gun or blasting powder, 
bullet proof, and located in accordance with 
a quantity-distance table. Unless stored in 
a magazine of the First Class, quantities 
under 100 Ibs. are required to be kept ina 
magazine of the Second Class, which may 
be a locked stout box. 


Local ordinances and regulations may 
also apply. In Los Angeles, Section 54.75 
of the Municipal Code deals with the stor. 
age of explosives which fall under the 
jurisdiction of the Department of Public 
Works, while Division E of the Dangerous 
Chemicals Code™ covers the storage of ex. 
plosive materials as administered by the 
Fire Department. Building laws, govern. 
ing the construction of explosive vaults, as 
well as zoning laws, which affect their loca. 
tion, must also be considered. 


The Suggested Explosives Ordinance for 
Cities* (No. 495L) developed by the 
National Fire Protection Association in 
cooperation with the Institute of Makers of 
Explosives prescribes rules and regulations 
for having, keeping, storage, sale, trans- 
portation and use of explosives and pro- 
vides penalties for any violation thereof. 
Construction and location of magazines, 
and a table of required distance for quan- 
tity storage are among the provisions relat- 
ing specifically to storage. 


Legragntion—tnqilastves 


| As a general rule, blasting caps, fuzes, 
/primers and detonators should never be 
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stored together with high explosives, for 
an accident which might result only in a 
fire or low order explosion in the first 
group, may otherwise cause a devastating 
explosion if the high explosives are thereby 
detonated. Flash powders, and similar low 
explosives are also stored in separate maga- 
zines from high explosives. On military 
installations a chart is provided to show 
the permissible storage of ammunition and 
explosives in order to achieve maximum 
safety through segregation. 


Fire Fighting—Explosives 

After every known precaution has been 
taken to prevent explosives from becoming 
involved in fire, the next step is to plan for 
emergency action on the assumption that 
such fires will nevertheless occur. The fire 
department must know three kinds of in- 
formation about explosives. 

1. Where they are located. 

2. How they react to heat (during a 
fire), and shock (during overhauling 
operations) . 

3. What courses of action are advisable 
where explosives may be involved in fire. 


Where Explosives May Be Encountered 
Firemen may be called upon to fight fires 

where explosive materials are involved 

under various conditions, including: 


1. TRANSPORTATION EQUIPMENT. 

(a) Motor vehicles. May be either in 
gatage or on highway. All kinds of explo- 
sives may be carried on trucks, including 
liquid nitroglycerine (up to 900 quarts per 
vehicle). Present loads of explosives are 
frequently 40,000 Ibs.; only a little more 
than twice that amount was ever dropped 
on England in any of its largest air raids. 


(b) Railroad cars. In express or freight, 
and sometimes in baggage cars; they may 
be encountered in freight yards, in local 


sidings, or on the right of way (as in a 
wreck) ; in the latter case, the cars carrying 
the explosives will be about sixteen cars 
behind the engine in a long freight train, 
and never less than the second car behind 
the engine even in local switching opera- 
tions. 

(c) Aircraft in hangars or crash loca- 
tions. Military aircraft may carry all kinds 
of explosives; commercial aircraft carry 
only Class B and C explosives except by 
special permit of the Civil Aeronautics 
Board. 

(d) Ships. Both military and merchant 
type carry all kinds of ammunition and ex- 
plosives. Those in explosive anchorage will 
have the most dangerous explosives, as 
most cargo ships berthing at docks must 
remove all Class A explosives, except those 
in sealed hatches or in sealed steel maga- 
zines (excepting small caliber fixed am- 
munition). 

(e) Barges. May become involved in 
fire while loading, unloading or carrying 
Class A explosives to or from dockside and 
explosives anchorage. 

2. LOADING DOCKS AND WHARVES. May 
be either for trains, trucks, or ships, and 
may have any kind of explosive. For ex- 
ample, in Los Angeles Class A explosives, 
as well as Classes B and C, may be on wharf 
while in transit or awaiting transit under 
Special Explosive Permit. 

3. HARBOR TRANSIT STORAGE SHEDS. 
In Los Angeles, although Class A explo- 
sives are not permitted to be stored in such 
sheds, Classes B and C may temporarily be 
stored there by Special Explosive Permit. 

4. SHIP SUPPLY STORES. Signal flares, 
rockets, Very pistol charges, etc., are com- 
monly kept in stock in such stores. 

5. HARDWARE STORES AND SPORTING 
GOODS SHOPS. Small arms ammunition is 
frequently kept in such stores. Larger hard- 
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ware supply houses may have several tons. 


6. LABORATORIES. Where experimental 
work is carried on with explosive materials, 
any type of explosive may be encountered. 


7. CONSTRUCTION PROJECTS. Where 
construction work is being carried on for 
roads, harbors, reservoirs, building founda- 
tions, etc., dynamite, nitrostarch, blasting 
caps, liquid oxygen mixtures, and other 
forms of explosives are frequently em- 


ployed. 


8. OIL WELL SUPPLY COMPANIES (and 
at oil well drilling sites). Nitro-carbo- 
nitrate, TNT, liquid nitroglycerin, prim- 
ers, pipe-perforator shells, etc., are some 
of the explosives that may be present. 


9. MAGAZINES. 

(a) Private storage magazines. In the 
magazines of commercial powder com- 
panies, motion picture studios, aircraft fac- 
tories, etc., all kinds of explosives may be 
stored. 

(b) Public magazines. Various govern- 
mental agencies, e.g., fire departments, 
police departments, public works depart- 
ments, and water and power departments 
may have their own magazines. 

(c) Military establishments. Supply de- 
pots, ammunition depots, ordnance test sta- 
tions, air stations, etc., usually have explo- 
sive magazines. 


10. WAR SURPLUS MATERIALS RECLA- 
MATION PLANTS. Chemical warfare agents, 
explosive ingredients, etc., are often proc- 
essed at certain plants, to recover basic 
chemicals. Unexploded shells may also be 
found in plants importing scrap iron from 
battle areas. 


11. MOTION PICTURE STUDIOS. Both 
high and low explosives, including dyna- 
mite, fulminates, ammunition, flares, 
smokes, and special effects are occasionally 
used in production of motion pictures, and 


are usually kept in magazines pending need 
for their use. 

For example, in a war picture, one studio 
used 250 feet of primacord on an indoor 
marine set to cut life boats in two, cut off 
masts, rip up gunwhales, etc., to simulate 
hits on a ship. Up to 30 feet of primacord 
is considered relatively safe in a very large 
sound set, where proper precautions under 
expert supervision are taken. 


12. EXPLOSIVES, FIREWORKS, AND SPE. 
CIAL EFFECTS MANUFACTURING PLANTS, 
All kinds of explosives, as well as their in. 
gtedients, are found in the above types of 
occupancy. 


How Explosives React to Heat or Fire 

Although many tests have been con. 
ducted by the military authorities and much 
has been learned of value, it should be re. 
membered that the action of explosives ina 
fire is not always predictable, + and that the 
first job of the fire department is to see that 
conditions are maintained in any area 
where explosives are handled so as to pre. 
vent any fire from starting. But if a fire 
does start, then a knowledge of the possible 
reactions of various explosives, so far as 
this information is known, should prove 
helpful. 


1. AMMUNITION 

(a) Small arms ammunition. This type 
of ammunition which includes cartridges 
with bullets less than one-inch in diameter, 
is not considered an explosive hazard. Its 
principal hazard in connection with storage 
is its involvement in fire from an outside 
source. 


+Explosives can be detonated in a number of 
ways besides shock; even radar is capable of set- 
ting off flash bulbs, electric blasting caps and 
igniting gasoline vapor; however, the fireman's 
principal concern is how explosive materials will 
behave when ignited or exposed to fire. 
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When involved in fire, the principal 
danger is from flying bullets and cases, 
which, being light and not having much 
velocity, seldom go over 200 yards. Appli- 
cation of hose streams from behind what- 
ever protection may be afforded is good 
practice, in order to avoid flesh wounds 
from possible missiles. According to mili- 
tary authority, such a fire may be controlled 
and extinguished by flooding or spraying 
with large amounts of water. 

(b) Fixed or semi-fixed ammunition. 
This type resembles the ordinary bullet in 
appearance, having the propelling charge 
case attached to the projectile, but capable 
of being removed to vary the amount of the 
charge; it also includes the large calibers. 


The danger when involved in fire is 
similar to that of small arms ammunition, 
and a fire may be fought in a magazine con- 
taining boxes of fixed ammunition until it 
appears to be getting out of control. There 


would appear to be little likelihood of a 
whole pile of such fixed ammunition deto- 
nating at once if the boxes in which it is 
stored catch fire. 

2. BLACK POWDER. 

Black powder, or “gunpowder,” is a 
mixture of potassium nitrate, charcoal and 
sulfur, and is considered one of the worst 
known explosive hazards, for it is ignited 
easily by heat, friction, or spark. 

It is used in propellant charges, igniters, 
primers, and as a bursting charge for hand 
grenades. 


When ignited, it burns so fast and with 
such intense heat that the effect is an in- 
stantaneous explosion. All that can be done 
is to try to keep a fire in other materials 
from reaching the kegs of black powder; if 
it appears that the efforts will fail, no at- 
tempt should be made to fight such a fire, 
but firemen should either get away and 
seek cover, or, if there is insufficient time, 


fall flat on the ground to avoid injury. 
3. BLASTING CAPS, FUZES, DETONATORS, 
ETC. 

The two primary hazards in these de- 
vices are shock and involvement in fire. 
Electric blasting caps may be ignited by 
radar and certain other stray electrical im- 
pulses but electric blasting caps are not 
likely to detonate en masse from any of 
these hazards while other types might. 
However, the total amount of explosives 
involved is usually limited, so structural 
damage would not tend to be great. Light 
missiles having limited range would be 
formed. 

4. BLASTING GELATIN. 

Biasting gelatin is nitroglycerine stif- 
fened by having collodion cotton (7 per 
cent) dissolved in it. It is among the most 
powerful of all the explosives in common 
(non-military) use, and may detonate 
when involved in fire. No attempt should 
be made to fight a fire involving blasting 
gelatin, but efforts should be directed 
toward covering exposures. 

5. BOMBs. 

Military bombs are of several types; the 
practice or “dummy” bomb offers no haz- 
ard, as it is stored empty, and boxes con- 
taining other types are marked to indicate 
whether they contain chemical agents, high 
explosives, etc. 

Fires occurring in fragmentation bombs, 
because they only have a small amount of 
TNT or amatol, are apt to cause intermit- 
tent detonations, similar to the reaction 
described for fixed ammunition. 


Demolition bombs, since they have a 
thin case and a very high percentage of ex- 
plosive content, tend to detonate en masse 
if a fire occurs in a magazine in which they 
are stored. If firemen are summoned to 
such a situation, they should keep at least 
1,000 feet away, using available cover, and 
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stand by to extinguish fires which may start 
as a result of the explosion. 


Chemical bombs include incendiaries, 
smoke producers, toxic gas-releasers, etc. 
If involved in fire, their small explosive 
charges ate apt to burst them and release 
toxic gases. Firemen should wear suitable 
breathing apparatus and work from the 
windward side when fighting fires involv- 
ing such materials. All occupants of build- 
ings to the leeward should be notified of 
escaping gases. 


6. DYNAMITE. 

This explosive, consisting of various 
proportions of nitroglycerine mixed with 
wood meal and oxidizing agents such as 
sodium and ammonium nitrates, etc., 
usually comes packed in wooden or fibre- 
board boxes of 20 and 50 Ibs. capacity. 


If unconfined, it may burn without an 
explosion, or it may explode with a high 
order detonation. Therefore, it is not rec- 
ommended to fight a fire which has in- 
volved dynamite. 


7. FUsEs. 

A fuse is ordinarily considered as a de- 
vice for communicating fire, and should be 
carefully distinguished from a fuze, which 
is a device used for initiating the explosion 
of high explosive shells, mines, bombs, etc., 
and from a detonating fuse, described in 
the next subdivision. 


Fuse tubes are commonly used in fire- 
works to effect their ignition. Ordinary 
Safety Fuse, which is used for blasting, in 
mines, and similar work, consists of a very 
small train of black powder surrounded by 
textiles and asphalt water-proofing. Ac- 
\cording to its manufacturers, it is not ex- 
plosive and is nonhazardous as far as shock 
or explosion is concerned, as evidenced 
by test fires in large quantities of the mate- 
rial. It should be mainly considered from 


the flammability standpoint, with respect 
to fire fighting. 


8. DETONATING FUSES. 

The most prevalent type of detonating 
fuse now used in this country is what is 
known to the trade as ‘‘Primacord.”’* It is 
commonly used by fire department demoli. 
tion squads and is shipped under the ICC 
classification of ‘‘Cordeau Detonant,” as a 
Class C explosive. 

It consists of a charge of PETN (pen. 
taerythrite tetranitrate) inside a textile 
wrapping. Though it can be exploded by 
an ordinary blasting cap, it is considered 
relatively insensitive to shock. 


9. PYROTECHNICS—FIREWORKS. 

The principal hazard is involvement ina 
fire. Some pyrotechnics may ignite spon. 
taneously if exposed to moisture or high 
temperature, but under similar conditions 
most other types become more difficult to 
ignite. 

Aircraft flares and high-burst ranging 
ground signals may explode if involved in 
a fire. The same is true of aerial bombs 
used on the Fourth of July. 

Most other types burn with intense heat 
and without serious explosion. 


The Navy and Coast Guard recommend 
that water be immediately applied in large 
quantity if these materials become involved 
in fire.* Steam or fog is not as effective as 
water in deluge amounts, and in applying 
such streams firemen should work from 
behind barriers and not expose themselves 
unnecessarily. 


10. SMOKELESS POWDER. 

When unconfined, smokeless powders 
burn fiercely with little smoke or ash and 
without explosion. The author assisted in 
controlling a fire involving a magazine 


“*A trade name (Ensign-Bickford Co.) 
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where cans of smokeless powder for 16- 
inch guns were involved. Following the ini- 
tial flash which knocked over a box car in 
front of the magazine (trapping one man 
inside the car), cans were blown to a dis- 
tance of 250 yards, setting fire to dry grass 
growing near other magazines. Some of 
the cans were blown through the steel sides 
of the box car. Notwithstanding the use of 
hose streams, it was not possible to effect a 
rescue of the man in the box car. Even from 
a distance of 20 or 30 feet the water would 
not extinguish the fire and it was only after 
every can had burned out that entry into 
the magazine or box car was possible. 
However, other hose lines were used effec- 
tively to extinguish fires started by the fly- 
ing powder cans. 


Many small arms powders (with cellu- 
lose nitrate base) are nearly as sensitive to 
friction as black powder, and should be 
treated with the same care. 


Smokeless powder dust is especially haz- 
atdous, for loose powder may be ignited by 
spark, friction or intense heat; it burns 
rapidly with excessive heat. 


Burning powder in a ship’s hold may be 
more serious than the blinding flash de- 
sctibed for the magazine with open doors, 
for it may explode producing considerable 
structural damage and missiles. Any smoke- 
less powder may become unsafe to handle 
after exposure to high temperatures, owing 
to decomposition. 


If water can be applied immediately and 
in large quantity, the smokeless powder of 
the large grain size may be controlled in a 
manner comparable to cellulose nitrate. 
However, if it gets beyond the incipient 
stage, and a large quantity is threatened, 
firemen should take cover until after the 
big flare occurs (which will scorch paint 
on adjoining magazines over 300 feet 


away) and then take action to extinguish 
any secondary fires which may have been 
started. 


An additional hazard of smokeless pow- 
der in tanks is rolling. If spacers in the 
tank do not prevent movement of the silk 
bag, a static charge is built up which may 
ignite the ether-air atmosphere in the tank. 


11. TNT AND OTHER HIGH EXPLOSIVES.* 

High explosives in bulk form and demo- 
lition blocks have relatively similar hazard- 
ous characteristics. Although considered 
stable in storage, they can be ignited by 
spark or friction and be detonated by shock. 


When ignited, they will burn vigorously, 
and in large quantities (such as bulk ship- 
ments likely to be found on board vessels) 
would be very likely to detonate. 


Explosive D, used as a bursting charge 
in projectiles, is relatively hard to deto- 
nate,” but burns readily like tar or resin. 
Tetryl, another high explosive, also burns 
readily and is more easily detonated than 
TNT or Explosive D. 


TNT, as stored in bulk, is in the form 
of finely divided white or yellow crystals 
which can be ignited by friction or spark, 
and also burns like tar. Detonation should 
always be expected. 


Amatol is TNT mixed with ammonium 
nitrate, and having characteristics and haz- 
ards similar to TNT. It is not recom- 
mended to fight a fire involving amatol, 
and precautions should be taken against in- 
jury from an explosion. 


12. Jato UNITs (Jet Thrust Units) 
These units are used to assist aircraft to 
take off. They are metal cylinders contain- 
ing a mixture of chemicals capable of burn- 
ing rapidly and producing considerable 


*Information is based on NAVCG 108, Ist 
Revision.” 
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pressure. The ICC places them into two 
different categories, depending upon their 
hazards: Class A or Class B explosives. 


Large variations in storage temperature 
may produce cracks in the shell casting, 
with the result that the unit may explode 
when used. 


Actual tests, in which several units were 
placed in a large bonfire, show that they 
will explode if the flames issuing from 
them impinge on the cases of adjacent 
units. 

If a jato unit carried in an aircraft carrier 
magazine should catch fire, sprinklers 
should be turned on. Under such conditions 
it is highly improbable that the fire would 
spread to other units. Although the black 
powder igniter is sometimes shipped in the 
same box with the unit, it is never in place. 
The opening where the igniter is inserted is 
closed with a rubber plug, and due to its 
large size, there would be no jet effect if it 
should become ignited at this opening. The 
units are so loaded that no plugs face each 
other and the cases are of insulated design. 


In case one catches fire, the recom- 
mended procedure is to turn on any avail- 
able sprinkler system, and, without at- 
tempting to fight the fire, let it burn out, 
which normally takes 10 to 20 minutes. 


Fire Fighting Rules—Explosives 

1. Confer with military, ICC or other 
experts who may be at the scene of the fire, 
to determine the type of explosive or am- 
munition and possible hazards. 

2. Evacuate people from the surround- 
ing area. (If gases are being emitted, start 
on the downwind side first.) 

3. Protect exposures to prevent spread 
of fire. 

4, Keep apparatus at a safe distance. 

5. Do not attempt to fight the fire at 
close range unless you are sure the explo- 


sive is one which does not explode under 
intense heat.* 

6. In approaching such fires, use all 
available cover, such as ditches, dikes, 
buildings, etc. 

7. If it appears that an explosion is im. 
minent, fall flat to the ground rather than 
try to run, in order to reduce the hazard of 
being struck by fragments. 

8. Wear breathing apparatus at any fires 
involving chemical munitions. 


Specific Fire Situations—Explosives 
1. FIRE IN CONCRETE, EARTH COVERED 
OR ARCH TYPE MAGAZINE. Unless the 


magazine is known to contain inert mate. 
rials, fire fighter forces should not approach 
closer than is absolutely necessary to pre- 
vent the spread of fire, and in no case closer 
than 400 feet because the entire contents of 
the magazine may detonate. Make use of 


all available cover, and keep fire apparatus 
at least 1,000 feet from the scene of.the fire. 

2. FIRE IN ABOVEGROUND MAGAZINES 
AND BUILDINGS. The military forces use 
color designations to indicate the type of 
hazard which an explosive presents. 

(a) Yellow or orange. Where the 
building or magazine has a yellow ot 
orange marking or background, it indicates 
the location of high explosives and ammu- 
nition which can be expected to detonate 
when involved in fire, and no attempt to 
fight such a fire is permissible. 

Every effort should be made to prevent a 
fire from reaching such explosives where 
the fire is burning in empty boxes or other 


*Editor’s Note. This installment has been 
reviewed by the Institute of Makers of Explo- 
sives. The Institute wishes to go on record as 
recommending that explosives fires should not 
be fought and that after a fire has reached the 
explosives, a large area around the fire should 
be cleared of all personnel so that in the event 
of an explosion no one will be injured. 
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non-explosive materials. If, however, fire 
fighters have been summoned to a build- 
ing, magazine, or other location after the 
initial attempts by personnel engaged in 
the area to extinguish the fire have failed, 
fire forces should limit their operations to 
preventing the spread of fire and to pro- 
tecting exposed buildings. In no case 
should they approach closer than 500 feet 
or bring apparatus closer than 1,000 feet to 
the scene of the fire. 


Fire fighting personnel should take cover 
during such operations, as heavy explosions 
may result from the fire. 

(b) Red and yellow striped. (Detonat- 
ing fuzes, detonators, blasting caps, etc.) 

If the firemen find that the initial fire 
can be extinguished an effort can be made 
to do so. Otherwise, the building should 
be abandoned and fire fighting efforts con- 
centrated on covering exposures, for limited 
explosions may be expected from these 
materials. 

(c) Red or green background. (Fixed 
ammunition over 20 mm., fuzed and un- 
fuzed loaded projectiles, shrapnel, mortor, 
and rocket ammunition, etc.) The same 
procedure as for yellow background should 
be followed, for heavy explosions and mis- 
siles may result from such a fire. 

(d) Blue background. (Smokeless pow- 
der.) 


After initial attempts to extinguish, and 
where it does not appear possible to con- 
trol a fire involving smokeless powder, fire 
fighting personnel should confine opera- 
tions to covering exposures, for such a fire 
gives rise to intense heat and requires ex- 
treme caution. 

(ce) White, white and yellow-striped, 
brown and black background. (For discus- 
sion of fire fighting aspects relating to small 
atms ammunition, pyrotechnics, time fuzes, 
ptimers, chemical ammunition, smoke 


drums, etc., refer to preceding pages. 


3. FIRE IN RAILROAD Cars. 

As in the case of buildings and maga- 
zines, one of the most important aspects of 
the problem is ‘‘what is involved?”. Where 
dependence is placed on ICC placards only, 
as a means of identification, the military 
authorities say that cars placarded as “Ex- 
PLOSIVES” should be treated as an explo- 
sive hazard, with the same considerations 
given as for buildings with yellow, or 
orange background. DoNn’T ATTEMPT TO 
FIGHT THE FIRE! (Remember that the 
“Explosive” placard is only used on. cars 
containing high explosives, black powder 
and other Class A explosives.) 

If the cars are placarded by the ICC as 
“DANGEROUS” (which is used to designate, 
among other things, Class B explosives) 
they should be treated as missile-hazardous 
ammunition and explosives. Smokeless 
powder and fireworks are also shipped in 
cars with this placard. (Smokeless powder 
for small arms in excess of 50 Ibs. is con- 
sidered Class A explosive.) Such fires can 
be fought with extreme caution providing 
an adequate supply of water is available, 
with efforts directed toward preventing the 
spread of the fire as much as possible. 

Remember also that a box car may con- 
tain Class C explosives (small arms, prima- 
cord, primers, chemical ammunition, etc.) 
without a placard of any kind. 


Because of ‘‘hot boxes,” etc., a fire in- 
volving box cars will usually occur in the 
understructure of the car, and can be extin- 
guished readily if discovered in the early 
stages. 

Where the fire occurs in a railroad yard, 
railroad personnel should be required to 
move undamaged cars out of the area as 
rapidly as possible. 


4, COLLISIONS. The Interstate Com- 
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merce Commission has included in its Mo- 
tor Carrier Safety Regulations” certain 
measures of safety regarding vehicles trans- 


porting explosives. These regulations are: 


"“. .. In the event that any motor vehicle 
laden with or carrying dangerous explo- 
sives is entangled with another or with any 
other object or structure, following an acci- 
dent, no attempt shall be made to disen- 


tangle either vehicle, or the laden vehicle 


from the object or structure, until the 
lading, together with any fragment thereof, 
be removed to a place at least 200 feet from 
the vehicle (and preferably 200 feet from 
habitation). In the event of fire involving 


a motor vehicle laden with any explosive, 
every practicable effort shall be made to 


give warning of danger of explosion to 
habitants in the vicinity and to other users 


of the highway.” 


In addition to the above regulation the 
following safety rule should be followed 
when in doubt: 

Do not attempt to remove dangerous ex- 
plosives preparatory to disentangling a 
vehicle until an explosives expert arrives to 
supervise the removal. 


Information on handling fires and acci- 
dents involving rail shipments of explo- 
sives is contained in Bureau of Explosives 
Pamphlet No. 22, revised March, 1943, 
entitled “Handling Collisions and Derail- 
ments Involving Explosives, Gasoline, and 
Other Dangerous Articles.” 


5. FIRES ABOARD VESSELS. Since vessels 
are usually permitted to be tied up at any 
pier or wharf with Class A explosives 
aboard, providing the explosives are kept 
in sealed metal magazines, it is possible for 
a fire to break out in a hold or compart- 
ment where such explosives may ultimately 
be endangered. A fire on the pier may 
have the same effect. 


Where there is any possibility that the 
explosive may become involved, the first 
thing to do is have the vessel removed 


from the pier. 
The Port Warden of the harbor usually 


decides whether a non-military ship should 
be put to sea or taken to an area where it 
may be scuttled. 


In any event, the master of the vessel 
would order the magazine’s sprinkler sys. 
tem turned on as soon as the danger be. 
comes apparent. : 

The officer in charge of the fire fighting 
forces should determine all the facts pos- 
sible—location of the fire, what’s burning, 


cargo of contents of compartments on 


either side, and above or below the one 
where the fire is located, and ascertain 
whether it has spread. 


Cooling of all adjacent bulkheads by 
hose streams from a fireboat may be pos. 
sible, even while the vessel is being te. 
moved to a safer location. 

If the fire is on the pier, and the vessel 
is exposed to radiated heat, deluge sets 
could be used to provide a water curtain to 
shield the vessel while it is getting away 
from the pier. 

The ship's own fire pumps and hose 
streams should also be utilized by her crew 
to the best advantage. 


Fire Fighting Summary—Explosives 

The first consideration of the officer in 
charge of fire fighting forces where explo- 
sives may be (or become) involved in fire, 
is the hazard presented: 

1. Will lives be lost unless the fire is 
extinguished? (If property loss is the only 
consideration, then more caution in expos- 
ing fire fighters is warranted. ) 

2. What are the hazards of the explo- 
sives involved? 
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(a) Detonation en masse. 
(b) Missiles and heavy repeated explo- 
sions. 


(c) Intense heat and flash flame. 


(d) Fire and minor explosions of rup- 
turing shells. 

3. What are the possibilities of extin- 
guishment before highly dangerous explo- 
sives become involved? 


(a) If the possibilities look good, either 


because the explosives can be removed or 
the fire is so far away that hose streams can 
quickly control the situation, then fighting 
the fire is indicated. 


(b) If the chances are slim of making 
such a “stop,” then efforts should be 


directed toward evacuating the area, find- 
ing protective cover and standing by at a 
safe distance to be in readiness to extin- 


guish fires caused by subsequent explosions. 


In sizing up such a situation the officer 


in charge will not forget the duty of pro- 
tecting his men and equipment. 

To rush in foolishly and try to fight a 
fire in a large amount of high explosives 
would be a breach of duty, for after the 
whole crew is wiped out in the explosion 
there might be delay in getting other com- 
panies to the scene to fight the secondary 
fires started by flying burning debris. 


. Bette, J.: 
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astute business executives 
BETTER are constantly proving that 


PROTECTION IT PAYS 2 WAYS 
TO PROTECT PROPERTY 


Here is a typical example: Officials of an 
Eastern industrial concern recently made a 
study of their protection expense. They were 
amazed to discover that the cost of patrolling 
one watchman’s route—nights, Saturdays, Sun- 
days, holidays and vacation periods—was more 
than $10,000 a year. 


Upon the advice of their insurance broker, 
they called in an ADT representative to ex- 
plain the advantages of ADT Automatic Pro- 
tection. A survey revealed that the firm not 
only could reduce its protection costs substan- 
tially but, in addition, the plant and its con- 
tinuity of operations would be much better 
protected. 


The same discovery is being made every day 
by prudent businessmen who are striving to 
combat today’s high costs. 


Thousands of firms, large and small, now 
protect their properties with appropriate com- 
binations of ADT Automatic Protection 
Services: Automatic Fire Alarm, Sprinkler 
Supervisory and Waterflow Alarm, Burglar 
Alarm, and Automatic Heating and Industrial 
Process Supervision. 


May we explain how these services can be 
applied to help you? 


Controlled Componies of 
AMERICAN DISTRICT TELEGRAPH COMPANY 
Executive Offices: 155 SIXTH AVENUE, NEW YORK 13, WN. Y. 
A NATIONWIDE ORGANIZATION 
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We engineer, design and manufacture: 


Interior Fire Alarm Signaling Systems. 

Automatic Heat Actuated Fire Alarm Signal- 
ing Systems. 

Standpipe Fire Line Control and Signaling 
Systems. 

Central Office Systems for Manual Fire, Auto- 
matic Heat Actuated Fire Alarm Systems, 
Sprinkler Alarm and Supervision, Watch 
Patrol Recording and Kindred Systems. 

Supervisory Systems for Detecting Excessive 
Heat, Pressure and Low Voltage in Trans- 
former Sub-stations and to Automatically 
Disconnect the Sub-stations from the Line 
and Load Sides of the Systems. 

Local Sprinkler Alarm and Supervisory Sys- 
tems. 

Smoke and Heat Detecting Systems for Air 
Conditioning Systems. 

Sprinkler Waterflew Detectors. 

120 Volt A.C. Vibrating Bells. 


Emergency Switches to Shut Down Fuel Oil 
Systems, Ammonia Compressors and Air 
Conditioning Systems. 


Ground Detector Systems for Hospital Operat- 
ing Rooms. 


ACME FIRE ALARM CO., Inc. 
106 SEVENTH AVE., NEW YORK CITY, N. Y. 
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SCOTT Air- Paks 
use air (mot oxygen) 
to protect firemen 
from dangerous 


deficiency. @ SCOTT Inhalators use 
* oxygen or oxygen mixtures for 


, the quick revival of victims. 


Si Air-Paks are nothing short of terrific! Even in the most 


hazardous breathing conditions, we can make our rescues and 

reach the source of fires faster when we’re safely protected and 
breathing cool, fresh, confidence-inspiring 
AIR. 

. . And our life-saving Scott Inhalators 
have helped to revive persons suffering 
from over exposure to smoke and fumes. 
Victims of accidents or illness from 
oxygen deficiency are given instant re- 
lief... With Scott equipment along we 
are ready for any emergency.” 

FOR SAFETY—FOR SERVICE 
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DETECT-A-FIRE 


Rate Compensation Actuated THERMOSTATS 
insure positive Fire Detection 
for alarm or release systems 


Fenwal DETECT-A-FIRE ¢ Hermetic Sealing of internal electrical components. 


units are based on an ‘ ; , : 
entirely new principle. + Stainless Steel Construction — for corrosion resistance 


The outer shell is the and long life. 

sensing element — re- ¢ Temperature Setting Range, 140 F to 725 F. 

acting to the tempera- : ° 
ture of the air around e Long Spacing ...25 feet .. . economy of installation. 
_ yp Pre oe ¢ Repeatable. Unit re-sets itself, nothing to replace. 


ing air reaches a dan- ¢ Shock and Vibration Resistant . . . rugged construc- 
ger level. tion. 


SERIES 70 For locations where appearance is a factor. Suitable for 
HORIZONTAL all commercial, industrial, mercantile and public build- 
MODEL. ings, institutions and ships, in locations classified as 
“ordinary”? under the National Electric Code. 
TYPES 7020 and 7021 
Flush Mounting Unit for new construction and con- 
cealed wiring. Type 7020, normally closed circuits; 
Type 7021, normally open circuits. Designed to fit 
standard 4” junction boxes. For exposed wiring, Types 
7020-1 and 7021-1 with surface adapter ring. 
LISTING and APPROVALS: @® , @ _, USCG, and 
American Bureau of Shipping Acceptance. 


SERIES 71 For ordinary and hazardous locations i.e., Class I, 
VERTICAL Groups C and D; Class II, Groups E, F, and G. Ex- 
MODEL plosion-proof in itself. For hazardous locations, mount 
to Crouse Hinds CPS 021 Cover or Appleton BFGS 
Hub Cover for explosion-proof system. 
TYPES 7120 and 7121 
For concealed and exposed wiring. Type 7120, normally 
closed circuits. Type 7121, normally open circuits. 
LISTING and APPROVALS: @ , <>, and American 
o Bureau of Shipping Acceptance. 


sciatica tliteida ee 
= Perecr.y, 
SEND FOR THESE BULLETINS. = = sm 


They give the latest authoritative data on fire or over- iS | 
heat detection. They discuss in full the rate compensa- ~ es + 
tion principle; give exact engineering data. Write for [x He | 
Bulletins MC-107A and MC-108 to Fenwal Incor- == me 
porated, 147 Pleasant Street, Ashland, Mass. : 


DETECT-A-FIRE’ 
Thermostats 


DYNAMIC, RATE COMPENSATION 
ACTUATED FIRE DETECTORS 
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“he FINEST FireE-FIGHTING EQUIPMENT 
IN THE Wor.-pD is MADE BY 
AMERICAN - LAFRANCE! 


Only a few mentions are possible in this limited space, but the following will serve 
to indicate that Alfco makes a dependable fire-fighting unit for extinguishing every 
kind of fire. 


Fire Extinguishers: Foamite, Soda-Acid, Anti-Freeze, all Water Types, Carbon Di- 
oxide, Dry Chemical and Vaporizing Liquid. 


Wheeled Engines: Foamite, Soda-Acid, Anti-Freeze, Carbon Dioxide and Dry Chemical 


Fire Extinguishing Systems: Foamite Single Powder, Alcofoam Single Powder, Foamite 
Dual Powder, Foamite Two Solution, Foamite Airfoam, and Alfco Carbon Dioxide, 


Fire Hose: Alfco Allweather Fire Hose, white and clean, flexible for easy racking, strong 
and durable, seamless tubing, smooth waterways, double jackets tailored to fit, flat- 
cured. Wide range of selection. 


Fire-Fighting Supplies: Every need of the fire service can be promptly supplied from 
our complete stock of the most modern equipment. 


Alfco Provides a Complete Engineering Service Against Fire 


Write for free booklet on “Correct Fire Protection” 


WITTE RAT y re wiens 


ELMIRA-NEW YORK'‘U.S.A rtpOovatt~on 


Aor wn eur Incl Centuny of’ LEADERSHIP in FIRE PROTECTION 
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HORTON WATERSPHERE 


Protects Truck Company Plant From Fire 


This 50,000-gal. Water- 
sphere provides gravity 
water pressure for fire 
protection at the Hen- 
drickson Motor Truck 
Company in Lyons, IIl. 
The company was organ- 
ized in 1931. It manufac- 
tures motor trucks, tan- 
dem axle units, split shaft 
power take-offs and other 
special truck equipment. 

Fire at the plant would 
practically put the com- 
pany out of business. It 
supplies parts to some of 
the larger truck manufac- 
turers. In case of a disas- 
trous fire, these customers 
would have to make the 

parts themselves to keep their production lines going. After a truck 
manufacturer has established his own facilities, it would be difficult for 
Hendrickson to get his business back again. 

The plant is over 4 acres in area. It consists of two buildings — one 
built in May, 1948, and the other in May, 1951 — with 84,000 sq. ft. of 
floor space. The sprinkler system has over 800 sprinkler heads. Accord- 
ing to Mr. Edward D. Hendrickson, the tank and sprinkler system can be 
paid for in less than 10 years by savings in insurance premiums. 

The Watersphere was pickled by the Horton phosphoric acid process 
to remove the mill scale. 


CHICAGO BRIDGE & IRON COMPANY 


CLEVELAND CHICAGO BIRMINGHAM LOS ANGELES 
HOUSTON DETROIT ATLANTA PHILADELPHIA 
SEATTLE HAVANA NEW YORK PITTSBURGH 
BOSTON TULSA SAN FRANCISCO 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 
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America’s Red Enemies 


Include FIRE 


— the red menace that takes 10,000 Ameri- 
can lives a year ... the creeping saboteur 
that lays waste te hundreds of millions of 


dollars in property annually. 


The Best Defense... 


proven by more than 33 years of alert, re- 
liable service in guarding private homes, 
public buildings, and manufacturing plants, 


CENTRAL 
AUTOMATIC 


SPRINKLER 
SYSTEMS 


The unfailing system with the Patented Release Key that prevents 
“cold flow" — action without fire. Insures snappy, dependable 


action in case of fire. 


The safeguard that pays for itself from the lower insurance rates 
its installation brings you. 

Made in a variety of types that enables you to choose the best type 
for your special need. 


Write us for information 


CENTRAL AUTOMATIC ‘#2°%2"-° 
SPRINKLER COMPANY = ‘terc.tvp:"° 
(Representatives in principal cities of United States, Canada and Foreign 
Countries) 


“On Guard at Independence Hall Since 1921” 
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fast, 
flexible, 


ROLAGRIPS 


for plain end pipe, 114” to 12”. No thread- low cost 
ing, grooving, flanging or welding. 


sprinkler system couplings 


ROLAGRIPSand GRUVAGRIPS 
are listed for use in sprinkler systems 
by Factory Mutual and Underwrit- 
ers’ Laboratories. Their simple con- 
struction makes installation a snap. 
Just three parts—twin housing 
halves and synthetic rubber gasket— 
held by two bolts. Re-usable. ROLA- 
GRIPS and GRUVAGRIPS are 


leakproof under working pressures 
to 1,000 psi, end pull to 102,000 


pounds. They automatically absorb 
shock, vibration, deflection to 7°, ex- 
pansion and contraction. 


Write today for prices and new 
GRUVAGRIPS free illustrated couplings folder 
for jobs specifying 34” to 14” grooved pipe. CF-A. Or see ROLAGRIPS and 


Double rib construction gives great strength GRUVAGRIPS (and companion 
with least weight. GRUVAGRIP FITTINGS) at your 
supply store. 


GUSTIN-BACON MANUFACTURING CO, 


210 West 10th Street Kansas City, Missouri 
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UPRIGHT 


PENDENT 


efficient 


Here’s the head the entire fire under- 
adaptable writing and protection “industry” is 
talking about. The Viking Spray 

economical Sprinkler incorporates an entirely 

new principle in sprinkler protection. 
Water in spray form emanates from 
the head at a 180° angle . . . prevents ceiling ignition . . . pre- 
vents hot gases from opening heads out of flame range. Your 


nearest Viking representative will give you all the details. 


corporation 


HASTINGS, MICHIGAN 
Offices in Principal Cities 
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OSS THE NATION 


ie 


4 


MORE SERV. 


FROM 


ANSUL 


All Ansul Fire Extinguishing Equip- 


ment is backed by Ansul’s personnel 


training and service policy ... in ANSUL OFFICES, 
DISTRIBUTORS 


h e ish - - AND DEALERS 
guarantees eac extinguisher is free 344 ae 


of defects ... assuring dependable PRINCIPAL CITIES 
fire protection. IN THE U, S. A. 
A 


addition, a written five year warranty 


Ansul Extinguishers have long been 
the leaders in the dry chemical fire 

ellos Mae th DISTRIBUTORS 
extinguisher fie ecause they pro- Pisgah 
vide the best protection for flammable a 4'7 3 


liquid, gas and electrical fires. 31 COUNTRIES 
Smee sa: 
60 LOCATIONS 


i> ate] as 


Write for File No. 


1 N-13, Printed ma- 
Fs terial supplied 
z will be helpful to 
. all men _ responsi- 


ble for fire pro- 
tection. 
MANUFACTURERS OF Eo % A Go 
FIRE EXTINGUISHING EQUIPMENT, INDUSTRIAL Cnyflangy 


AND FINE ORGANIC CHEMICALS, LIQUEFIED GASES 
AND REFRIGERATION PRODUCTS FIRE EQUIPMENT DIVISION e MARINETTE, WISCONSIN 
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ART iG ast u(t masa 


In buildings of all types all over 
the nation ... wherever “‘safe exit”’ 
is a factor ... Von Duprin devices 
are on duty. 

Through proved performance 
and continuous improvement— 
ever since Von Duprin marketed 
the original exit device in 1908— 
these products have earned the 


os 
UAT 


confidence and trust of all safety- 
minded people. 

For expert help in selecting the 
type of device best suited to your 
needs, call on your Von Duprin 
“Exit Specialist.’”” For his name, 
write Von Duprin, or contact the 
contract hardware distributor in 
your own community. 


VONNEGUT HARDWARE CO. - VON DUPRIN DIVISION 


INDIANAPOLIS 9, INDIANA 
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GES 


i 
SPRINKLERS 


Uta ee 


DETECT, STOP FIRE . . . AUTOMATICALLY 
FIRE can’t do much damage of any kind if 
GLOBE Automatic Sprinklers are on guard 
... for they discover and stop FIRE. More- 
over, GLOBE protection means lower cost 
for insurance... year after year. GLOBE 
means SAFETY plus SAVINGS. 


GLOBE AUTOMATIC SPRINKLER CO. 
NEW YORK ...CHICAGO... PHILADELPHIA 
Offices in nearly all principal cities 


THEY PAY FOR THEMSELVES 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


Ford Motor Company, Cleveland, 
Ohio. 750,000-gallon Radial 
Cone Bottom Tank. Diameter 73’; 
head range 25’; height to bot- 
tom 100’. 


Ford Motor Company, Hamburg, 
New York. 250,000-gallon 
Double Ellipsoida!l Tank. Diameter 
38’; head range 33’; height to 
bottom 123’. 


* Dependable water supply 
* Constant fire protection 
SERVING EVERY INDUSTRIAL NEED 


PITTSBURGH-DES MOINES 


hua Steel Tanks 


These recently-erected tanks, serving the water 
storage requirements of two new Ford Motor 
Company plants, typify the hundreds of in- 
dustrial PDM Elevated Steel Tank installations 
for companies of every size from coast to 
coast. Let us consult with you on the type and 
capacity of tank best meeting the demands of 
economy, efficiency and safety for your plant. 


PITTSBURGH - DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 

Sales Offices at 
Cty eae le DES MOINES (8 969 Tuttle Street 
NEWARK (2 250 Industrial Office Bidg DALLAS (1 eRe ae Clare iieliy 4 
Le: heme awe Sete er lese Leder Ma: B OS: 576 Lane Street 
SANTA CLARA, CAL 675 Alviso Road 


ABBR UL CH eas) 
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Handclasp of a friend-in-need 


There’s confidence in the very “feel” of the 
world famous C-O-TWO Squeez-Grip Carbon 
Dioxide Type Fire Extinguishers. The quick- 
acting ““Squeez-Grip” fits your hand naturally 
like a handclasp . . . hangs right . . . carries 
right . . . works right. You’re in complete 
command of the situation instantly . .. no 
fumbling . . . no fatigue. 


From the non-conducting, shatterproof dis- 
charge horn through to the high strength, 
durably finished cylinder, you get top quality 
construction that results in a lifetime of 
satisfactory service. Because of the very few 
working parts and corrosion resistant mate- 
rials throughout, the total cost to you over 
the years is less than other initially lower 
priced makes .. . fire after fire, recharge 
after recharge, without trouble. 


It’s not hard to see, when you fully com- 
pare and try, why C-O-TWO Squeez-Grip 


Carbon Dioxide Type Fire Extinguishers are 
your best buy for killing flammable liquid 
and electrical fires, as well as some surface 
fires involving ordinary combustible mate- 
rials. Sizes range all the way from 242 to 
100 pounds capacity ... all fully approved 
by the Underwriters’ Laboratories, Inc., 
Factory Mutual Laboratories, Armed Forces 
and Government Bureaus. 


With C-O-TWO Squeez-Grip Carbon Di- 
oxide Type Fire Extinguishers the penetrat- 
ing carbon dioxide is a clean, dry, 
non-damaging, non-conducting, inert gas... 
smothers fire instantly, leaves no after fire 
mess... harmless to equipment, materials and 
finishes . . . even food is still perfectly edible. 


Act now for complete free information on 
these first-rate, sure-acting fire extinguishers. 
Remember fire doesn’t wait ... get the facts 
today! 


C-0-TWO FIRE EQUIPMENT COMPANY 


MANUFACTURERS OF 
APPROVED FIRE PROTECTION EQUIPMENT 
Squeez-Grip Carbon Dioxide Type Fire Extinguishers 
Dry Chemical Type Fire Extinguishers 
Built-in High Pressure and Low Pressure Carbon Dioxide 
Type Fire Extinguishing Systems 
Built-in Smoke and Heat Fire Detecting Systems 


NEWARK 1 * NEW JERSEY 


C-O-TWO FIRE EQUIPMENT OF CANADA, LTD. 


TORONTO 8 + ONTARIO 


Sales and Service in the 
Principal Cities of United States and Canada 


AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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CENTRAL STATION 
SIGNALS, INC. 
Model PRS 


Waterflow Alarm De- 
vice is approved by 
both the Factory Mu- 
tual Laboratories and 
Underwriters’ Labor- 
atories, Inc. In hun- 
dreds of installations 
it has proved to be 
the ideal alarm device 
for sprinkler systems. 





5-inch size shown above. To install simply drill 
hole in pipe. 


SAVE VITAL MATERIALS! Install this water flow alarm device in place 
of bulky alarm valves. Only 10 oz. of vital material used in our water 
flow switch. 


e Made in all sizes from 2!/,” to 8” 


© It is positive in operation 





e Has instantly recycling pneumatic retarding device 
which prevents false alarms 
e Has enclosed electrical contacts for 15 amp, 125 volts 
AC and '/, amp, 125 volts DC | 
By installing this most economical alarm device, you will know instantly 
where the water is flowing. Many plants are having them installed on 
each floor or in each section. They save water damage. 
This device can also be obtained as Model PRT, a coded waterflow 
transmitter from which signals are received on a punch register and | 
single stroke gong. Practically any number can be installed on a two- 
wire system, thus resulting in considerable savings on wiring. 


WE SOLICIT YOUR INQUIRIES 


CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class ‘A’ or Class ‘B’ Proprietary Fire Alarm Sytems, either automatic or manual. 


53 WEST 23rd STREET “t- NEW YORK 10,N. Y. 
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Rockwood Announces 


NEW WaterF0G SPRINKLER HEADS 


Upright 
Type 
Rockwood TU-57 
WaterFOG 
Sprinkler Head 


Pendant ¥ 


Type 


Rockwood TP-57 
WaterFOG 
Sprinkler Head 


Now! Conventional sprinkler systems 
get benefit of powerful fire-fighting WaterFOG 


A result of years of research! 


New Rockwood TU-57 and TP-57 
Heads put fire-destroying WaterFOG to 
work for you. Consists of millions of tiny 
water particles that control and conquer 
fires immediately. 


The new Heads direct the WaterFOG 
away from ceiling, right down into the 
flame area. All the WaterFOG is used on 
the fire — none is wasted overhead. Gas 
and flames are prevented from mush- 
rooming and needlessly opening adjacent 
heads. What’s more, the high level uni- 
formity of the WaterFOG pattern acts 
as a wall of cooling water particles block- 
ing gas and flames from ceiling. 


>: ROCKWOOD 
5 HOCKWOR?, 


Due to their unusua! efficiency, fewer 
heads are required in a given area; use 
less water and result in less material 
damaged by fire, less damaged by water, 
less production time lost. Hazards for- 
merly in extra hazard classification can 
be considered ordinary hazards when the 
new WaterFOG Heads are used. High 
piled materials, with their dangerous 
burning stack effect, get full protection 
from the new Heads as do rubber tires, 
foam rubber, excelsior and other rapid- 
burning materials that liberate great 
quantities of heat. Insurance authorities 
permit up to 30% increase in allowable 
area covered by one head and up to 50% 
increase in allowable distance between 
heads. 


Write for complete details. 


SPRINKLER COMPANY 


Engineers Water ...to Cut Fire Losses 


56 Harlow St., Worcester 5, Mass. 
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A GALLERY OF INFORMATION. 
AT YOUR FINGERTIPS 


s 


¢ 
¢ 
¢ 
é s 


7 
7 











These recent publications of the 
Safe Manufacturers National Association are 
yours for the asking. 


Within their pages are revealed a wealth of 
technical information—and the most up-to-date and 
authoritative guides to the safekeeping of records. 


Fire is the No. 1 enemy of your 
vital records. You owe it to yourself to learn how 
YOUR records may be protected. 


Write today for one or more of the above titles. They will be forwarded promptly, 
and without charge, upon receipt of your request on your business letterhead. 


aa eda 


SURE VON tae mt 


NATIONAL ASSOCIATION, Inc. 
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Automatic Rolling Steel 


FIRE DOORS cad WINDOW SHUTTERS 
PREVENT SPREAD of FIRE; 


You need good automatic fire doors in fire walls, corridors, and 
vertical shafts . . . in some cases automatic rolling steel window 
shutters are necessary to protect your building and its contents from 
fires which may originate in nearby buildings. Many, many cases are 
on file which confirm that timely action of automatic rolling steel fire 
doors and window shutters have confined a fire to its point of origin 
and permitted its being extinguished with comparatively small 
damage. Make a survey of your building now, and don’t delay 
action. You will find a Mahon Automatic Rolling Steel Fire Door or 
Window Shutter to meet each of your requirements—all bear the 
Underwiters’ Label. These automatic fire doors may be operated 
manually or mechanically in every day use. If a fire should break out 
while they are in the open position, the automatic mechanism will 
close the door, cutting off drafts and preventing the spread of the fire. 
See Sweet's Files for complete information, or ask for Catalog G-52. 


THE R. c. MAHON COMPANY 
Detroit 34, Michigan @ Chicago 4, Illinois 


Manufacturers of Automatic Rolling Steel Fire Doors and Window Shutters. 
Also Many Types of Standard General Service Rolling Steel Doors and Grilles, 
Insulated Metal Walls, and Steel Deck for Roofs, Floors and Partitions. 


ypical Mahon Automatic Rolling 
Shutter. At Right: Mahon Auto- 
matic Rolling Steel Fire Door Installed 
in a Dividing Fire Wall in c Bus Garage. 


ROLLING STEEL 


Se oe ae ee 
WINDOW SHUTTERS 
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NOW-a« REALLY SAFE 
TRUCK TANK DOME.... 


HERE is the radically new 
Shand & Jurs truck tank 
dome. It incorporates the 
latest word in safety fea- 
tures —a spring loaded 
emergency vent that re- 
lieves dangerous internal 
tank pressures, then repeat- 
edly restores itself to be ready 
for subsequent internal pres- 
sure emergencies; has safety 


catch for opening cover which 


permits release of internal 
tank pressure before cover can 
be opened, thereby precluding injury to wrists or ankles from blown 
open cover; will effectively stop loss of product in event of tipping 
or roll-over whenever truck tips more than 30°. Designated Fig. 


#16000, the S&J truck tank dome weighs 19 Ibs. net, and extends 
above tank compartment only 1—-11/16°. Opening through dome is 


15%” by 11%” making easy access to compartment for filling or in- 
spection. For further details on this amazing new S&J Truck tank 
dome write to the factory or nearest branch below for Bulletin 






FD-1 6000. > ———_ > __ 


od ae te G. 


BERKELEY 10 YY CALIFORNIA 


CHICAGO 
See ete Or 
ecu 

Al ee] 
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Give fire haa 


chance and it wi 
over-run you like a 


swarm of ants 
You must stamp it out 
anywhere it shows itself. 


In the paint locker, 
power plant, garage. 
stds calls tor a battery 
ically placed 
of strat oe Fire 
Extinguishers. 


Get the ants out of your plants. Call your KIDDE dealer today. 


Walter Kidde & Company, Inc. 
751 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 


\ 
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Famous “Akbar” Doors cul off dratts... defy flames. 


block spread of fire at all openings | 




































These Srepeent all- a 47 fg a 
thorough job of blocking off flame 
spreading drafts. 

YOU’RE SAFER with the automatic 
fire protection of “Akbar” Rolling 
Fire Doors! Fireproof all-steel doors 
are out of the way, overhead, when 
not in use. But when fire threatens, 
they promptly seal off doorways, 
windows and corridors. 

Positive enclosure is certain be- 
cause the doors are pushed downward 
automatically, by strong auxiliary 
springs. A special safety device con- 
trols their downward speed, guard- 
ing against personal injury and re- 
ducing impact force on the floor. 

For emergency exit, the doors can 
be raised after automatic closure. 
They will then close again, quickly 
and automatically. 

Tested and labeled by Under- 
writers’ Laboratories Inc., Akbar Fire 
Doors often save enough in reducing 
insurance rates to pay for themselves 
in two or three years. Built to fit door- 
ways, windows and other openings 
of any size, they can be equipped to 
fit regular, daily service use, with or 
without motor operation. For service 
use only, standard ‘‘non-labeled’”’ 
Kinnear Rolling Doors are preferred. 
Write for details. 






The KINNEAR Manufacturing Co. 

Factories: 2250-70 Fields Ave., Columbus 16, Ohio 

1742 Yosemite Ave., San Francisco 24, California 
Oftices and Agents in Principal Cities 
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ater Coverage! 


mperatures : 


pHot Fire GOSS°* ;, 


Incorporating the new principle of water distribution, 


the Model “C” Spray Sprinkler is another example of 
Reliable’s leadership in new product design. All 


Reliable Sprinkler Devices are the assurance of the 
ultimate in fire protection . . . and have been protect- 
ing life and property for over 30 years! 


Reliable Sprinkler Devices are distributed . . . installed 
and serviced by Reliable’s chain of licensed repre- 
sentatives located throughout the United States, 
Canada and foreign countries. A Reliable representa- 
tive is as near as your phone. . . . Call him for a sys- 
tem designed to your specific needs! 


Constant Fire Protection That’s Always “Reliable” ! 


THE R ELIABLE AUTOMATIC SPRINKLER CO. INC. 
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VALVES, HYDRANTS 
INDICATOR POSTS AND 
PIPE FITTINGS FOR ——e 


FIRE PROTECTION ais 


We make a complete line of Valves, 
Hydrants, Indicator Posts and under- 
ground pipe fittings for fire protection 
systems. All M & H products are 
approved and listed by the Underwriters’ 
Laboratories and A. F. M. Laboratories. 
Outstanding features are simplicity of 
design, rugged construction and highest 
quality materials and workmanship. 
Write for CATALOG No. 52. On your 
orders specify M & H for service. 


M&H VALVE 


AND FITTINGS COMPANY 


ANNISTON, ALABAMA 


Rising Stem 
Gate Valve, 
bronze mounted. 


























All-bell Cast Iron Tee. Mill Yard 
; Hydrant, 

1 — Independent 

Adjustable NT ae Hose Gate 
Indicator Valves. 








Post. 4 
ef 


eT 
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Yours 
for the 
asking 


... this new, authoritative hand- 
book—based on the latest re- 


search in gas appliance venting 

If you specify gas appliance installa- 
tions, you'll want this handbook containing complete information 
on the installation of gas venting systems. The findings presented 
are based on extensive engineering research recently completed 
by the Metalbestos Division, William Wallace Company, with the 
assistance of Stanford Research Institute. 


Here are some of the subjects covered: 


¢ Fundamental Rules of Venting Amply illustrated throughout — 

® Determining Correct Vent and indexed for convenient refer- 
Sizes and Capacities ence—this handy pocket-size 

* Choosing the Location of Ver- booklet will be an invaluable aid 
tical Vents to anyone who specifies, sells, 

* Rules for Venting Various installs or services gas burning 
Types of Appliances installations. 

* Vent Installation Tips 


Send for your free copy today! No obligation. 


Sec isyieee 


Po 


Please send me, without cost, 
copies of the VENT INSTALLATION HANDBOOK. 


NAME TITLE 
COMPANY 
ADDRESS 


ZONE STATE 
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liquid handling 
for Industry 


















THIS NEW TOKHEIM HAND PUMP contributes 
to safer handling of volatile liquids wherever used. 
Stops wasteful dripping and slippery floors. 
Reduces fire hazard and accidents common to 
other methods of liquid transfer. Approved 
for handling petroleum 
liquids — ideal for many 
others. Available in hose and 
spout models—for drums, 
skid tanks and underground 
installations. Order from 
your dealer, your oil 
company or your Tokheim 
representative. Write 
factory for literature. 





OKHEIM 


DOUBLE-ACTION 
HAND PUMPS 





General Products Division 


TOKHEIM OIL TANK AND PUMP COMPANY 
1686 Wabash Avenue, Fort Wayne 1, Indiana 


Factory Branch: 1309 Howard Street, San Francisco 3, California 


LL A ER tA i Ne ct TS 








QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


The AMAZING New 


With its 
Unequalled Performance 
Gives YOU 
SUPERIOR PROTECTION — revolution- 
ary in method —for any type of 
occupancy — no matter how severe 
the hazard (MODEL C—UPRIGHT) 
LESS WATER USED — more effectively and more efficiently — for 
total extinguishment and cooling. ... All water discharged goes 
directly on the fire — not on the ceiling. . . . Ceilings are so 
cooled that no sprinkler will open unnecessarily 
STAR SPRAY SPRINKLERS — the ultimate in modern fire protec- 


tion — can replace former-type sprinklers without changes in 
piping.............. Available for installation in either 


UPRIGHT or PENDENT position 


Approved by Factory Mutual Laboratories 
Listed by Underwriters’ Laboratories, Inc. 


Write for name and address of STAR licensed 


contractor nearest your location, to: 


STAR SPRINKLER CORP. 


Westmoreland and Collins Sts. — Philadelphia 34, Pa. 


Licensees in all Principal Cities of the United States and Canada 
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There’s a Pyrene for every fire hazard 





TN 
Ts 
in the , 
Sr 

ET 





These extinguishers are for shipping room fire hazards: (L to R) Pyrene Cartridge- 
Operated, Anti-Freeze or Water Type; Pump Tank; and Soda-Acid Type. 


40% of all businesses fold up 
when fire gets out of control 


We’re not trying to scare you, we only want to urge you to buy 
enough of the right type of extinguishers in time and have them 
handy wherever you have a fire hazard. Your local Pyrene* jobber 
has the right Pyrene equipment to cope with any fire hazard you 
may have—everything from hand extinguishers to automatic sys- 
tems. He also carries Pyrene recharges. One call to him, one pur- 
chase order, one invoice will take care of any need you may have. 
Write us for his address. *T.M. Reg. U.S. Pat. Off. 


Portable fire extinguishers: vaporizing liquid, soda-acid, foam, cartridge-operated, car- 
bon dioxide, dry chemical, and pump tanks ¢ Wheeled extinguishers: soda-acid, foam, 
carbon dioxide, dry chemical types ¢ Air foam play pipes * Systems for special hazards 


PYRENE MANUFACTURING COMPANY 


582 Belmont Ave. Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co. 
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Pennsylvania-Duquesne Warehouse, Pittsburgh, Pa. Built by 
P.R.R. and operated by Pitt-Penn Terminal Co....the last word 
in streamlined efficiency and safety. Protected throughout by a 
Blaw-Knox Dry Pipe Sprinkler System supplying 5,025 Under- 
writer-approved sprinkler heads. 


The utmost 
meoterenitverroncy i protection for your 
property and goods 

in transit 


sprinkler heads. 


While having no insurable interest 
in consigned merchandise, many 
transportation companies protect 
both warehouses and contents with 
Blaw-Knox Automatic Sprinklers. 
Insurance companies agree that no 
other fire protection equals an on- 
the-spot, fast-acting sprinkler 
system engineered for the hazards 
involved. Glad to give you a pre- 
liminary survey and estimate cost 
without obligation. 


BLAW-KNOX COMPANY 
N. Y. Pier No. 42... Norwegian-American AUTOMATIC SPRINKLER DEPARTMENT 


Lines protected with 6,726 approved 
sprinkler heads. Pittsburgh 33, Pa. CEdar 1-0700 


American Airlines, Chicago Airport... 
Blaw-Knox fire protection throughout. 


“LITTLE JOEY SPRINKLER” 
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Ma cd 
ALLE ees 


UL LISTED AND FM APPROVED 


YOU should specify 

“Automatic” SPRAY Sprinklers for 

your new building now in the plan- 

ning stage or an old one, soon to 

be renovated. For here is a com- 

pletely new fire fighting device 

that provides protection far superior 

to conventional approved sprinklers. 
They're recognized as preferred for installa- 
tion in all types of occupancies. Yet, 
“Automatic” SPRAY Sprinklers cost no more 
than old style heads. 

Ask any fire insurance underwriter 
about ‘Automatic’ SPRAY Sprinklers, the 
“sure fire killer.” He knows the facts of fire 
and what's needed for maximum safety. 

You can afford no less than the 
best. Get “Automatic” Sprinkler 
FIRST IN FIRE PROTECTION. 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
Offices in principal cities of 
North and South America 


Ce te ek a 


‘Automatic’ 
NUT 


CORPORATION OF AMERICA - YOUNGSTOWN, OHIO 











Don’t Overlook 
the Connecting Link 


The connecting link between the private fire alarm system or 
sprinkler system and the Municipal Fire Alarm System is the 


Master Box. 
Your fire losses are beyond the curb line. And you aren’t get- 


ting 100% value from your alarm system unless your city circuits 
are interconnected through the Master Box to industrial plants, 
schools and public buildings. 

Protect yourself and your citizens all the way. Close up the 
gap. Remember, you depend on industry — it’s up to you to 
protect it. 


_~ 
GAMEWELL COMPANY 


NEWTON UPPER FALLS 64, MASS. 
In Canada: Northern Electric Co., Ltd., Belleville, Ontario 





GRINNELL SPRAY SPRINKLERS | 


Put Out More Fire with Less Water 


Grinnell Automatic Spray Sprinklers create a high, wide and even 
distribution of water — for maximum cooling of fire gases and 
quicker extinguishment of fire. These Sprinklers provide — 


@ Better protection — the greater the hazard, the greater the improvement in ; 
protection. ‘ 
More efficient water distribution . . . less water puts out more fire. 
More uniform coverage — from multiple operation or from a single sprinkler, j 
More effective ceiling protection, without wetting the ceiling. 
Lowered ceiling temperatures prevent unnecessary sprinkler openings. 

Interchangeable with conventional sprinklers without piping changes. 

Unexcelled Grinnell Quartzoid Bulb or DuraSpeed release mechanisms. 3 


Listed by Underwriters’ Laboratories, Inc. and approved by Factory Mutual © 
Laboratories. 


For descriptive literature address Grinnell Company, Inc., Provi-_ 
dence, R. I. Offices in principal cities of United States and Canada. ~ 


GRINNELL 


FIRE PROTECTON SYSTEMS 


Manufacturing, Engineering and Installation of Automatic Sprinklers Since 1878 4 











